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THIS WORK IS DEDICATEU 
TO 

THEHON'BLE MAULANA ABUL-KA 1 ,AM AZAD, 


Minister fnr Eductttioti. Natural R^sourres und 
Scientlftr Ri^seai^. Government of India, tn ||[rutetul 
acicnowlcdj^ment of the part played him in tlir 
ari^ievement ol mir Independence, in the ads'oncemcni 
of education, in tlie promotion of sdeniific resenrelif 
in the cnlrancement of tlie cultural prestipe of India 
aliFoait; ajtd aa a tribute to bia ptofaund scbaloi^tp 
and creative genius^ placini; thr [iSiratn'l-Ma'irif-l’l* 
'0$DUuiia In a unique positiem to publish one of the 
tnastequeces of Eastern ^ence. the 
( TAt! C'onOM Mttsitdicus ) of the great philiWQjiher* 
inath«ematkia», Dstronomer and acientisU Abti RayliSn 
Muhammad b. Ahmad al-Birunl ( d. lO-fS A.D, b that 
had remained unpublislied for tlte past ten centuries 
in spite of the serious efioris of distinipi^^ scholar* 
and learned institutions of tire East and W est, 









Mauuscripts ol al-4^Snilnu’l~Ma&‘Hdt ol 

arranged in cijronological order and 
utilised for a standard edition of the text 

The Ifirector of the llainitBl Ma'arif il-Osmania 
has been fonunate in obtaining infomation aboiit the 
earliest known Mss- of this work in the great libraries 
of the world and also Microfilms of the most important 
ones which are as follows 

(t)The carJieist known Ma. which is first half of the 
text is in the Bodleian Library, Oxford. (Or,No. 5i6) 
dated 475 A.H. I loSa AJi,(AbbreWaticm adopted "' 0 '*}* 
(i) The second oldest Ms. which has recently Ijecn 
acquired by the authorities ol the Bibiiotlieque Nationale, 
Paris, France, is (Ambe No. (1^40) dated 51^1 A.tL/iioS 
A-D. (Alibr. “F"). 

(3) The tliifil Ms, Is in the Library' of Mil tat, 
(JSruiialj No, 14 Q »1 Istanbul, dated 531 A.H./it 3 f> A-D, 
Abbr. 

Tlie fourth Ms. is also in Istanbul in the library' 
of BSyaxid (Valiuddin No. 3377). Tim Ms. lias been trails' 
cribed sometime biifore 536 A.H41141: A.D.andhas been 
tile base of the late Dr. Max K^aua^ who copied itcarefiOly, 
yerificil the diagrams and collaied it with three other Mss. 
for ntjariy ten years, but could not finiaii it owing to his 
lintinicly death in the bombarding of Hamburg m 1543 
in the World War H. M'e have followed Ma.s Krause s 
transcript closely, but companrd and corrected it from 
other l]>ettcr Mss. [ Abbr, "V’K 


( 5 ) The £itli Us. is the old Rerltn one, now 
bearing the shelf-mark (Orient a Quart j 613 i dated 563 
A.H,/ii 66 , A.D.aiic! pressed in.the UniversUy Library 
of Tubingen, ( Abbr *B"J. 

( 6 ) Tlie sixth Ms. is in the British Museum. London 

(Or. No. 19^7) which has been traiis*:ribed in.570 A.H,/ 
117,1 A* ( Abbr. J;L ‘}, f . 

(7) live seventh Ms. is the oiie.^that lias been 
transferred from the Tal’at Pfiaha collection to the 
Egyptian Nationl Library, Cairo ( Mitjat No. 866) dated 

^3 A. H./1374 ^ 1 ' j’ 

Detailed description of all these and other Mss, will 
appear in the General Introduction, of the Chief Editor, 
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<;EN'EKAL INTRODltTlOK 


Sinoo the ackbv^tnmts of Eastern atithni^in the ftetds 
of hunmoittes and sdence^ an; of basic importance and 
since modem bUtorians of litenitunr, rdigton» philuao^ihy 
and sdettee are deeply ttitcresled in iltc evolution ol 
tlionght and arc making great rt^searcdics into the mgionsof 
Icniiwledge covered by the geniuses of the past ceiilutie$« 
the Elxectitive and IJteniiy Committees ol the I> 3 liratu 1 - 
Ma'ilrif. realising tite great necrlof our times, have planned 
a New Fn^gratnme of Publtcations and incltided in it 
several litetnry, scientific and historfeal works w hich had 
remained unpublished amd beyond the reach of students^ 
scholars and even ex^Krts for centuries > 

During the past seven decades, the D&irntu'l->ia* 5 rif« 
keeping in view its arms and objects and its resources^ has 
contributed its sliare to llie advancement of Eastern 
knowledge tii various bra nches of studi<u and has publuihed 
nearly 150 indeixmdent works in jgn voliunes of wfitch 
a cursory mention has been made in the Glimpsts o/ tht 
lMiralu’t-Ma*drif { 1888 -1956). pubEshed recerjlly. 

The year 1051 marks a great extensioii in the activities 
of the Uiirata’l->Ia' 5 .ril anti it may well be datmed as 
one of the lasting fruits ot Independence and n symbol of 
our national TC'emergence. 
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The New Programme of tfiese Pabticatious was first 
announced in 1951 at the XXll Session of the Interna¬ 
tional Congr€5Ss of Orientalists at Istanbul (uvdwas finaliseil 
at the Colloquium on tslnmh'Culture at Priitceton in 1953- 
It was highly welcomed by the great Oncntalists that had 
assembled there from the four quarters ot tiie globe. 

The- visit oi the Hon’ble Maulaua Abu'i-KalAni AzS.d, 
Minister of Education. Government of India, to tlie city 
ol Hyderabad, the Osmanfa University and the Dairatii*!- 
Ma'fixif nn ji4th September 1952 and Im survey of div 
activities o( the iJSira anti its future plans pul a new 
life into tho work of the Uaim and onablct! it to render 
gTcalcr sent ice by reviving the glorious i>ast of the East 
anti presenting to the xvorld q few masterpieces of the 
Medieval times winch have been the coveted goal of the 
Western nations during this and the past centuries.This 
was but aconstumiiaticm of Ihepalnmage that had bt-tn 
extended to Oriental Studies b^* India in the past ages. 

The New Series ol which a list is given Imlow, (this 
work forms one of its components ) would not have seen 
the light of day, had U not been for the continued 
financial subsidy from the Goveniment of Hyderabad 
and lJu! Osmania Universjtv, as well :ls for the specific 
grant of the Ministry of Education, Goi'cmment of India, 
i luis tile Daint lias l>ecri fortunate in opening fresh 
fuuntalns of knowledge for new workers in free India and 
Ims been able to depute a few' silent ambassadors of dur 
own country to foreign lands where Arabu* is atudtod 
seriously and where Eastern thouglit and learning are 
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valunl highly forth^ anfcn of lihcriil {mowltrdge and for 
prescTV'ing the cultitcoJ unity of the Sotitii-Host Asbn 
nations. 

Ill spite of the magnitude of the task and the \*ariety 
of subjects and tet'hnical dilfinJties of editing such 
higlily spedultsed ivorks, the Dtiira haii, tpunappiedahle 
extent, attempted to bring out these wtnl» in ilie original 
Arabic text with as much accuracy as poi^ible and vtith 
as few draiebacks as ore inherent in all human mider* 
takings and with as littfe equipment and rejiourtoi as 
are necessary for pubibhing such higWy learned tjcjcis. 

Details of all these efforts, the position of the author 
in a particular branch of knt^wkdge, the place of 
a. purtintlor w*ork in the literature of that subject, 
the introduction .essays, notes and indices as are necessary 
for modem research pahtications, ha^'e all hem appended 
to each and every work. The interested reader wiM thus 
know the part played by a partiatlar author in advancing 
tnirnan knowledge in his mm days and the importance of 
that partiruiiir iKJok in the present times. 

Xhc Dsim owes a dctip debt of grBtitiide to oil those 
w'ho have helped it to produce the works in tfie present 
form. Ihie acknowlccigment tuts been mode of alt such 
benefactors in the right place. If further wishes to seek 
the indulgence of all scholars for any shortcomings they 
may come across and requests them lo help it by their 
advice in future .ilso. 
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The New Scries 

SCHiNTIFlC WjDRKS 


(J) The SVWAKU'I-KAWAKIB of Ahu'l-Musayn 
^Abdii’r-Rahman a-^SfifT (d.986 A,P.y . (Descnption 
of the48 OmstcHaiujns and revision of Ptolemy's 
orSynlox , 

(tl) Otc QANO^^^^-^^AS DDI at Cnww Afasrn/icw 
by AbG Rayhaii al-BIrfiiiT [d* 1040 A-D.) - Encyclo¬ 
paedia of Astromimicad Sciences an<J Oironology 
of Ancient Nations tit. (Votsl-fll) - 

(/i/) Tlie /CfrJflO'L-AjVTl M'of Ibii Qutayba(d.879 
A,D.) Meteorology of the Arabs, and exposition 
of technical terms lexicographically. 

(IV) Tlic if AWT ripTIBB of Abu Hakr Muljammad 
b. Zakariyya a^-RazI ( d. 935 A.D.). Compenrlium 
of the Greek Mcdi^ Lore with Rilai’s cUnioil Ob¬ 
servations and Treatment of Diseases (VoLI-IH)- 
(to fte canii^utdin 7 ihAa,) 

TRADITON & TRADITION ISTS 


fT; AL-JARH WAT-TA'DlL of Ibn Abl lUlim 
ar-Ka^i {d, 938 A.D,) • (Cnticisnt of the Sciences 
of Tradition and Tradilionists) < Vol. iV^pts. Mi» 
(Whole work completed in 9 vols) * 

•t 






(V!) TADHKlRArV%‘^UFFA 2 of Shaju^aUDIn 
acl(i-bhahabf |d. IJ47 A..D. )V' S.tanriaid WOTk<in 
tilt Biof^rapMes of Traditloniffta >. VoLl, fRevt!!<sd 
Edition) (to be coniinimt}*. 

(Vfl) KANZU'L^^tlAhiAL of ‘All al-MuttaqT al-Hindi 
(*1.1567 A.D:) (An autlientic Compentiimn of the 
Corpus of IladJUi literature ). Rovised Hdtiion. 
(Vok. IVdtV') (lo bn eontiniicd iv lA Vots.}* 

Hli^TORICAL CSf BiOliRAPHlCAI. WORKS 


DHAll-i-MJRATU’Z-ZAMA!^ of yutbu'd-IJto 
al-VuiiM(d.i526AJ>.J. A rtmtwnponijy fiscord 
of Post*Crua3d«i Kiiipdt>Tns of Syria, Egypt and 
otVier European l*rini:ipalitt(^l. VoU, J-tl. 
(U> be eoatinned 

(Xl) AiJ-£>E/Rvl/ft^'i-AMA//AVJ of (bn M»jar 
al'AsqafSnl (d, 14 .\S A.D.) BioKnipMes of the 
Eminent Personalities nl VITI tMnturjr A H 
(VoK III). 

(X) NLJXHATt’ L-KUtl'ATiK of ‘Alxlu'l Hayy ot 
Nadwatu'l-MTltunJl. Lueknow. Bitifmiplwea nl 
Emint'ii! Indians from ihr 1-XIV century Hifru) 
(Vob.lV&V) f to be /. 




ihcsc the Daira hasplanncditslrwlt Programme 
of PtibUeatiotts for the next Irieisniiim after due consul¬ 
tation and collaboration with famous scholars of various 
countries. Tt is camestly hoped that the Daira will 
be enabled to complete the momimcntal works it has 
already startwl to edit and publish, and to provide richer 
and more origmid materiai in future through its later 
pubUrations also* 

In concluaon. the Chifil Editor solicits that his appeal 
will meet with gnsUcr response in the coming yearn imd 
that with the help of distinguished coUalmmtors and with 
the financial subsidy of genertiits patrons, pardculnrly tim 
Ministry of Ethication, Government oI India, it wall be 
possible for the Daim to implement these great literary 
pmiectsm thenearfutiiro.to maintain its past roputation. 
to justify its position among tlie premier institutions of 
Ensiem research in India, to render grcatfcr^-ice to the 
cause of humanities and to promote cultural unity 
amongst kindred nations. 


r);3ist Mardi 1056* | M. Kistdtnu'd-rJIit 

DiSiTatn’l-MS'aiifdl-Osiuanin, J ( Editordn-Clucf) 

H ydmihath-Ttn, 7 \ 



STANDAKDISATION OK THE TEXT AND A BUIEP 
SDinrEY OF THE EXTANT MAM'^KIPTS 

OF THE QASCS-I-MAS riH OF AL-BIRGXT 

i. 

The thf iwaj^ttum opusuf aMirrflnf. 

which wMs ctJinptlLMi ui 4J1/1030 <W)ti of tlitfflt nionu' 
nieiital ivortcs that find rettiainti] lutpithfislicd fot tin* 
pasi tiine tiuiidnjd years incite.of tJie t<f ohJ 8i>il 

newsriioots of Artibists and Ala thorn atirtfliib. 

It wa.> Nichglttis de Kliaiiekoff. Kuitoiiui OrioJitalisi, 
who first drew the atteotion of Eoropoan ^ltaJar» lnj8(ift 
to lla* scieniifit achicvouirntR of af-fJfruitl jumI tJH- 
necessity of a. nonipkto translation ol his wnits. Etlwanl 
Sachau laid tiu* scitolaris imdLT a doqj debt of itratitiidr 
by cdUiiu: ami trait-ilatinE two of the important worltsof 
abBlrtthf, the JtAdxnV- iidtpra and llio Kiidhtt'i-Mtnd in 
187*^ and tSSy fcspccfively, h\it the (#d«di* had muatned 
^'a fi&di^ lnx>k . 

A proposal datwl joth April IQM ^hirh emanated 
iroCTi the jxirtals «1 tl'e Muslim Uni^'crsiity* Ali|;arh, by 
Dr, Ziauddin Ahmed and Dr. Hormitar » fomid in Ute 
files of tJie DairatuT-Ma'Snl awl it mns a* foliow>; 

"Ahn Raihan Mnhammt^il Ibn Ahmcil EhlJinmi 
lived in the litnr «f Mahmud of Ghami, iivith wrhimt 
he came to Iwlia on sevemJ occasions. He studied 
S^skrit and In*acquired the reputation of achn>- 
nulo^st and an astronnnier. Two of hb hniwrtant 


ttooks, Historj’of lodw and Chronology AnrwJil 
N at$ons,havt been tnli Ledand pnblwhcd by Saebau, 
the Direclor of Oriental Seminar. Kerlin. NalHwj. 
who has made =ipt-nal study of Arabir, s^ys ol him * 
lie 13 the most original, the deciicst thinker that 
. Islam lias prodiired in the field of physical and 
mathematiral research. 'Hie most important work 
of Ids life, on which Ids rcpnlation chiefly restsa.c. 

wu yet l>w?n pntdished. ft 

is the most complete and the most auUientic work 
ii( the Amb Astronomers, and it contain.^ certain 
theories wliich are ronimnnly 
been discovered in Europe in X\ i I century . 

IhJtli the Oriental scholars and tfit* Astronomers 
have been demanding ilscomplete publication since 
iftfiR, when Sir Menry Elliot piihliahcd the tenth 
chapter of the filth book of ydwiin-r-.l/Ji'fid*. 

Tlie Royal Asiatic Society of England and the 
Academies of Science of Paris and Berlin have 
passerl resolutions expressing very great tlcsirabt- 
Uty of the publication of • 

In the following years. Dr,Ziauddin Ahmed, during bis 
own researches on higher Mathematics, contributed i^vo 
articles in the jonmal of hlamic Cn/inre of Hyderabad in 
193X and 1934. craplmshing the necessity of the piibUca- 
tionand translation of the(Wftdn-f-jWiis Later another 

Indian mathematician and physicist, the late SirSlmh 
Sulaiman.once the Vice-Chancellor of the Muslim ITniver- 
sity. Aligarh, bad collected lot of material and got it trans¬ 
lated into L^rdu with the idea of publishing it, hut the 
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sclmnc did not ixmtcrialine and sriiulHrs nJi over ttui worlil 
were anxioua to its text piildtsiiiML 

III tt)5i tvlicn, the liairatiri'Ma'arif was making: 4 fti'sii 
intjuiry into its iissets, and re^^Hncntating its pfillry i>( 
pubiieatmtis, it inrlnded lin* inits new* 

programme of jtublicatinna,little knnuingthe dilTinillies 
that it will have to sxinnminl in the tttiplrtnentatioii of 
this ^Jroied. 

Xhe pnsent UTiicrun wluim (hehiirdcimf the manage' 
ment of the Uaira hail fallen Terenih" niiootitieed in 1951 
at the XXII Session of the Imemational Congreid- of 
Oricatalists at Istanhol Uie micntkm of the iMItraliri- 
Ma'Sjif to publish the in its Xf»' Series, 

lliis idea was welcomed by sev'eraJ Orientalists, parti- 
mlarly by Prof. Hr.Zeki Velidi Togati, Hettdof tlte Dept, 
of Islamic Studies in the Cniversity «>f islanbul, furkey. 
He had made definite contribittioiis to Birwnica by the 
publication of Pictifrf pf thf tn the 

Memoirs of the ArcImelxJificai Survey of India. Xosj., 

Another great s<'hoJiir, the Doyen ot fiemton Orien¬ 
talists, Prof- Or. Helmut Ritter. Director of the Oricii- 
lallschcs Seminar of the Dntwisity of hrankfflrl who had 
made Ins researches in Istanbul l-ibrane^ for mon: than 
20 years revealed ilmt Dr. Max Krause, oiiu of the leading 
Germaji Orientalists and Mathemnticians, Itad perpHreil 
an edition of this work Itohi the earliest known manu¬ 
script whicli had remainod bcomplete owing to hii ealn- 
luitotts (leatl) in llie iMjiiibardinent of Hamburg in 1943 
and was tn possession of the motiuT of the late Or, Max 
ICrau.He. 
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That ven’ ilay, a letter was afliiressed to her to rel(suf« 
(iu: traoseript us a posthumous Iwquest of her late «m 
to the Daicatii'l-Ma'ani aufJ ProlesstJr Otto Spies of Bonn 
and r^t. Koemer. Uitector of the German Oriental So¬ 
ciety at Maim, were approached to their «ood ortiees. 

In the meanwhile, the present wriU*r was deeply en- 
t!a£ed with the work ol eoneettng fresh information and 

iWff.v' iftfi in tlie kiiowt* libraries ol tin* world and liad collect¬ 
ed the rwpuslte data for a standard editutn of the text, 
when in NoVentber 195^ ihrmi^h ihe kindness of Pml. 
Otto Spies oJ lliit Otlentalis.dies Seminar, lioiin. the much 
loured fnr transcript ol Ur. Max Kantse amv^sl in Hydt- 
raltwi. 1> a (jifi and Icgnry of « very senom 
nature. It woithi be in the fiinoss ol things if the real dubt 
of the late Dr Max Krause is arknowtedged at this |»iitt. 
It fehb labours in the soUilion of theterhnital sUletif the 
work, and in his rontrfhution medieval ustronwny 
that tlio Duira is reapinji (jrcat benefit. His transcript of 
1220 ixuivs of fmbeap sUse in Imneat. dear. beanliftU 
hand is » rtmn‘d of European scholarship on sctetitiiic 

subjects. 

Ht had takim metitniloOs care in transcrihimt the 
Arabic mxi Irom the VcSIuddin (No. 1 ^ 77 ) 
rary fstanbnl Mairascripi writtcii certainly before 53 ^’ 
.\.H. 1 1141 A.D- and in giving variants ami dilftcuU read- 
iug.s and emendations from the other four fddest manu- 
ijcript.s known to liim at that time' 

{i} The ISodleian UbraTy.Oxford.No,5it»datefl473-'.H. 
written alniiwt 35 years after titc de;ilh of the author. 



( 3 ) The sectmcl best of the oldest Mss. Jarulkti Xo 14118. 
iu the Miltat Library. Istanbul » dated 531 A.lL/ii3h A.1). 

{3} Tile third one. the so ealJed Herlitt Ko JI3 
aettutred in ig'ij, once belonged lu Lite iinpenal [.ibracy 
of Calcutta, is now presen'ed in the L’aiversity IJbmr>% 
Tubingen {OrientQuart thc3) dated 5611 A.H* iti66 A.l>, 

(4) Tlio British Museum London. (OrXo Ms. 
dated 570 A.M, 1 1174 A.D. 

The techiiiral subject-matter, enormous luimnamical 
tables, diagrams, figures, niathcmatica) calctilutions^ 
gconietrical aiul trigonometricaJ prubiems and theirsolu- 
tifms werea Herniliaii task vvbitdi would Iiavo bcufildcrcd 
any otiicf scholar escepi Max Krause, Duly Uiose wijo 
have worked on such niulertukfngs can realist the amount 
of scholarship and the lalmur of love beslowctl on such 
higldy tcclinical works, In laid our printed text may be 
cnnsfdrmJ as a pustliuntoiLS edition of Dr. Max Krause* 

But when the imnstTripl arrived in Hyderabad, the key 
to tlie nianiiftcripts \va^ missang and the fvsulls of the 
researclies of ftr, Max Krause JituJ not Iteen comptrted, 
Ttienefore this edition hud to f>c revised and collated 
in the light of tlic new material actiuiml by the present 
writer, Tliere was no one scliolar who combined in him* 
seif the knowlwlge of medlev'al mathematics and A mint 
language. Tlit f >uira with the hdp of one of its workers, 
Maulavi Sayyfd Zainul-'Abidin and unotbtir scholar o£ 
inatbematics, Prof. Khwajii Mohfu'd-Dln of the Dept, of 
Mathmnatirs, Osmania UnixjCTSity has attempted to 
complete this tosh under iiying cirmmstances. 


It 



All Lhe<ic efforlti n‘> avitiJ. tlie 

(Ijsccrninf; i^vc of t!it e^ctkt wholar ainl ^lattianan 
MauLana j\bu'l-KaI^ AaStl, Minister of &lucaticiii, 
Govt. 1)1 luiiiu had not iicrccivecl the real importance of 
I his ;vork in the field of Mi?dievat Sciences and finahled 
thr lJairatu*I-Ma’5rii to take up this difficull task by 
sanctioniin- a sp<'ci{k urant fur the pnhlication of this 
work and the weirks menlitnied above in ihe Omteral 
Introduction, 

His interest in the monuroentaJ works conncctijd with 
the past gjon- of,India is aodeeply grounded in liini that 
ihinne the time of hb visit to the Daini on the 24U1 of 
SeptetubPT 1952, h« gave his m^tedy instructions about 
tlie liditing* printing and publishing of this work and 
tlierehy laid the l>aira and the future gciienition,s mider 
adeep debt otgraiitiidcby his ireiiclianl advice, scholar¬ 
ly guidance and generous support, II was he who fulfilled 
the ambitions of tlte admirers of ai-Bfrhi»l from XI 
cenlurj' A.T). down to our own times, 

Li fact, the dftdkalion of this work to him is but a 
meagre acknowTedgment of liis genuine interest in the 
publication of this work. In the real seme of the lertn.lie 
w the motive-force behind all sitcli niltural activities that 
go to enhance the prestige and name of India in foreign 
countries. 

In this connection two nr three othcrsi-liolors who have 
laken genuine intetrst and have helfa**! the iJatra by their 
iidvice and contributions also merit tecogiilticm. IW. 
AbiJu r-Kahinaii Khlliv, a former PriucijMl. Osimuiiii 

I f 





University foUege, nmv Vice-Prcddent of the Islomir 
Cultun* Boiirtl, alwnya hdjA'tl the Dmru hy hlicintnsels on 
$cicnritir: and mathiMruLtical siibjerLs, Prof. H. J.J, Winter 
uMlie University ol K\ctfr»l^n^lnin{. ,iiu! Mr. Syttd Ffaitan 
Mviniey, tile fnnious aiithuf of '‘m UrdR, itcserve 

tile highest pmLsr for their voluiilnry l ontrlbutJanii. 

Prof. Winter'a article on “TIic Place gt the 

til the History of Science/* is ft rnnstcrly unnhTtis 
oi ilie miifents or the ^dnun-i-^fat ftdi in n'htcfi he has 
also traced its influence on later astronomcTS. 

Mr . Burney has very gentioiisly coiitrihntect his latest 
reseatches on al'iUrilnT tinih^' ihe title'* AUBIntm and 
His Ma^nutn opits, ai'{> 3 mtiiu'l-Mas'i}di’' and has dis- 
eusaetl in detail Ihu achievements ol al-iifrrinfin various 
Uninduis of knowledge, paiticidurly ponions relating 
to the tlicmy of I he Universe, Cosmogony, the Oeo-centric 
theory. Calendar!? and Chronology. Trigonometry. OWi- 
<iulty ot the Ecliptic, #\strotioiniea) Geography, Predic¬ 
tion about America .(rfmerfd Pktureol the SVoild.Mcosnie* 
mcni of the Earth, Tables of Lotigitiides ami i-ititiidcs, 
Kami’s of ftidian Plactti in ilie PToJectioji of 

Cartography. l>eh’miinalioji of the Motion td the Apogee 
of the Sun. the UngtJi ut the Solar Vear, Physical Nature 
of the Sun, the Fixed St;ir^ andlila reliance ori'AhdiiV* 
obifervatinhs in the ^nii^if^u'I-Knwitkth. 
on (he Eastern Movetnciil of the Fixed Stun*.the Anwfl 
(or Metcijiiiloigy 1 , Lunar Tlieoiy, Wstimci! of the Sun 
from the Earth. Ptstance and Magnitudes ot tl id Stars 
frmn the Eari}!. Planet#. Eclipses. Apjiearanw ol the Now 
Moon and otJivr itiferesting probtems ivhidi s*fve ns L*ye 
ojiencr to iiioiient UirtioniitncT?, 
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A CONSPECTUS OF THE EXTANT MSS. OF 

THE QA,\-(^X -;-Af/(S 'VDI 

I fcOi, 5 i(i] Biwiltian Ubraiy, Oxford datt^d 475/ lo»/. 
the oldeat known Ms. and tranacribod only 35 years 
after The death of aJ-HTrunf and collated with an original 
cn'idcnlly a contetuporory copy, contains only fini-lialf 
and eniJs with the VI Mtiqala.lt retainsaUarcliaic features 
and U written m a close cursive Naskli in (naghribt sciipl 
in a sclioJarly Ivind. This J(b. has also l>een utiliswl for 
recording of ^*aiiants and corrcctLon of the printed text, 
and gives very' inielUgetil readings, and approximates the 
printed text; hence mui h nearer the authors own version. 
For wuni nf the seeond-luilf. it could not be made asahase 
of the text. It apjx^ats tliat Uir author originally in tended 

to divide the Book into two volumes and tlib being the 
first volume, ends on the ’Vt Maqala. 

Its fuller description is found in the lAtin Catalogue of 
the Bodielan by iXicolli on/v.360,Codex CCCLXX. Folios 
tfx); size K ’x 7«!/'; 04 lines per ivage. 3" length ;witliaiit 
diacriiitnl marks but with dots on a as usual in the 3 t*» 
Cvnury A H. Ltefective in theljeginiiing: Folio i a. Iwgins 
with iljUaill oWJ ^corresponds with 

the printed text p. (>2. f. 6 which U the end of the jnl 
Bab of isi Maqata and ends on the VI Maqalu with a 
colophon and a note of collation on folio iho b. but the 
name of the scribe b not meniianed. 

The text of this Ms, oorrcspoiub materially with the 
VeJiuddin Sfs. used !ba base for this edition and eubantts 
incidentally the value jitmI anlhcnticiiy of Imth the Ms». 
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as thi.' variants an* ncsIUible. ft is denoted by the letter 
"O" for Oxford or I ‘ and ttie variants are itiven aertor* 
clinftty in the footnotes to the printed edition. 

11 , i Arabet>84o^ nibliathwjueNalionale Paris. Pnince. 
dated 50 r A.H. I riiiiS, A.D„ li the second oldest knoun 
Ms. recently acquired by antlntrities. Tins Mis. was kimlJy 
shqw'u to me by Ptof. Georges Vajda. Catnloguerol tin? 
recent acqiiislitnisas one of the priceless posseSsUinsol 
the Hibilothe<iue XatiunaSe, and i.s a complutr copy ol the 
text.perfmtJts tin* okii*st complete tinted text known so far. 
It bears the title in oniomcntal Kufk leltirs on / ja on 
the rrbniifipiece and several tmpmtaiit cndoracments on 
the fly-leid dtowing the autbentidty and [^rr^imiSOtK 
of this copy. 

The >u.Tibe is Abu Ghiilib b. abi'olT wdio rranscribeH it 
in Isfahan at the end uf Rjimazan 501 a.H. Apart frf>m 
endorsoments of utlu*r owners, iliis Ms* lias l)wjn in posse¬ 
ssion id tlw Astronomer-kuyal of kUbii't-'afl. Muhammad 
known as Muttajjinuitf the litite-astrononver- 

Thts is a liistorica! M?. bears several seals and endorse¬ 
ments of Royal Ubmriesi one in Yanianite lianHw rllint;. 
recording that this M«. tjclongd to'AlidirHah b. Amlru i 
MurninTiiat-Man^ilr-biirsh''i-Rabbi- Alatrtjn Alf b. Amiri I 
Mu^mixun ai-Malidt af-'Abbfis, datwl 4 tb Muharrawliib 
A.H, H contains 204 Tolww: its st»e isja x a? ««»: 3^ lUics 
per page] cursive Xoskh, but verii* •dearly and carefully 
wfittcit; mbrif-uticHis] tables and diaitriinrs neatly drawii- 
AH Ixeadtngs in Kiifir ornaments. The chief feature of this 
Ms. is t hat it Hoseiy resembles witli the ohl«t copies and 
inobabiy belongs to the same family, and comsp*>iid!> 
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materially Vk-itti live printed text. This afiain enhances the 
value ol the |irUite<l cililion atid leads to the staadardisa* | 
lion of the text and adds to iUathenticity. 11 Jias cursorily 
been mentioned by Proh Vajda in Ms List, Init has not | 
been catalogued and is not known to scholars at all.It is 
denoted by the letter"!*'” for Prance or-^*. 

111 . (JaitilIahi49W J Millat Library. Istanbul dated 5 it 
A.H.fii36 A.D.is the Tliirtl complete important, corre^ 
vocalised and dated Ms. ol the QSnun. It was t*sp<s?ially 
pri'ijared for the Hbrar>* of a noble or ruler entitled 
Makinu''d-Daiytaia^u Abl AU Ahmad b. IsmS^il whose 
native place irr kingdom is not recorded. It is no <lonbt 
transcibed by an anonymous scholar in found bold cur¬ 
sive but legible clear N'askli tsith archaic script. li con- 
taiti-s .lot folios: rubrications, tables 

and diagrama very careftdly drawn and iIjc text is highly 
vocalised and offers finest readings. 

It has heen extensively utilised by Dr. Max Krause htr 
collation aiul variants, In fact this may be ronaidered 
a$ a.second base lor our priutwl text, and luts been the 
priaed pos.'wssiot! of several astronomers and bibliopMlcs j 
in till' past ages, one of them being Ahu'l-HaEMin 'All b. | 
Muhammad a.sh-shahrSbadT in 1131^ A-H. It is a unique 
phenomena in the history of editing of such a highly rcch- ^ 
nical text, that the Daira has been fortunate itt utUisim? J 
the oldest .vnd the most correct Mss. of ttie work known 
to the world as yet, niis fXMiitively adds to tlie authmlJ- I 
citv ot the printed text of this work. This Ms. is denoted 
by the letter ” J” for Janillah,or jr in the foot-notes to the 
text. It has not been catalogned as yet, hem e iu dcscrip- j 
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tion isKivcn here for ttw first time. 

fV, [Vdiuddiii i277] Bayazid library, Istanbiit, tiic 
base of our text. Thescritw of thU Ms. lias left out the 
year of transcript in the Cokiphon 011/31 j A- but after 
mentioning his uu-n name as Abtl Ya'fS Miibaininatt h. aJ' 
Jj^ii&nyn bin I'Atikf or QStik?' {uitliout dots) al-Qisliiln? 
or K^hiliif bajt recorded; “We4tnesclay 14th Ramnslln* 
Qs the dale of tniftscript without giving the year. Ibu 
acrrtrding to caleuiatioo coincides with one of these 
years, 487. 4 ‘J 5 i 5 ti. 5i(J. J-i? anti 353 A.H. Tiiere is 
an endorsement of an ownttr on the fly-leaf daied 536 A.H., 
so then, this Ms, according to the indications of the eha- 
ractor of the liand-writing and antiquity appears to ha%'e 
Iwep wTiiten much enrilcr than that 53ft, probably in the 
beginning of the 6th century, alioul 503 A.H, or so. Tliis 
is pmctkaUy the fourth dated Ms. of the (>ifndn that has 
been utilised for our edition of the t^t. 

Tins .\h. has t)«en sdetked rightiy as Uie base ol tfte 
transcript by Dr. .^fax Kruuse and variants liuvc liceti 
recorded fnmi the other three Mss, utilised by him as 
mimtioited afnive on pp in-il. A? regards tJie accuTHey 
of the text and the variants it gives with the other six 
Mss., it may be said ihal it offers a very reliable cexi 
mid the tabli”; and diagrams areabo neatly and carctuHy 
drawn, althotigh figures in the tables of ahnosi of ail 
differ slightly. Again this Ms. probably Itcloog to 1 
cognate family. Kveiy attempt ot standardisatiou of the 
text lias been made and intelligent readings from all i1m> 
above 3E«s, have fieen green in the foot-uotes to our 
printed edition. TJiew show the extent to which attempt 
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has^licwi to siajidarrlu^ the imrticiilariy the 

varialitHt t>i fiput-f'-s in the tables has been a very rfifficuit 
leatun*. Whik* retaining or admitting Veliuddtn Ms. a* 
a basic*text, minor variantfi have Iseen noted in the 
fuot-notes* 

This Mi. wntains 313 fotioa ol 23 lines pet' ^ 

in br(}keii Xa&hk and isvticidised in ]jart s and on 

Klian-Baligii paper with brernae coloured ink. l-t untispiece 
and Unvans of eUapters are m ornaitientnl Kufk charac- 
ters cnclorsmenis ot STirioiia iiin>ci'ant owners 

(i) An owner wimftc nmne Ls obliteratwl rmd who perr 
liap^ iniixhased tlic Ms in Bnghdad in 5 i*i * 

(3) Mnluimniad b. Muhammad at-Tnrbnti? temporan- 
resident o£ tlie Cireat Mosque at I'tatnaseus, datux! 77»lA .11 ► 

(3) Amitiior endonsment of Muliammail h. Ahmad al- 
Klmllh. aft inheritor of the hook, dated 823 A.H * 

Then it was acquired by Shaikhu'I-lsiain \eiiu d*liin 
for his own Library, as it l«au:s his seal and autograph 
Eignatnre. It is now preserved in the Liayaatrt Library, 
Istanbul uud ia one of the mosi nduahU' Mss, of the 
Quitun exktiTig in the w'orld, It is deftottsd by tlu’ letter 
“V'" lor Vcliuxldiij or jin the foot-notes. 

V. Orient Quart 1213.; now in tlit* University Library 
TubinKcn. Ex.iPreu.s«sclip t^taaLsbihliolhek, Berlin, Iwar- 
ing old acc. No.ii j, acquirtnl by that Libniry tii tqay, is 
ihe fifth almost eomplelt Ms, d,ite*I 562 A.H.»iit(6 A-I>. 
which once belotiged to the Impenal Library. Calcutta, 
now the Indian National library. Belvedere. Calcutta. 


Thi* tdiTHtity of this Ms. can be easily ascjsrmined from t lie 
internaJ cvUlcnc'C fnuii(t intlie Ms. and from tbt* iixternal fea¬ 
tures described by perMins who have used it in AlliKarli. The 
date nf cal(>pboni.tf. Kahili 1 ,5bi AJI.-Februari'iibjA-li. 
is a itonclusive prnoft as tticre is no oLUer Ms. of thU work 
known tuiiuholars so far bearing fUis date. Tiie description 
given by Mr. S. H. Baraid in life artidc on "Muslim 
Rusctirdies in (jcodesj*" in the AJ-BIrOnf f 4;praincfn(inilioii 
Volume on page i*| also confirms this fad. 

This Ms. is transcribctl carefully by Airn'l-Fath Nasr 
b. Muhammad b. imiatu’llah b. Manshr. an Iranian scribe 
who mentions tlicdatc of transcript in two place*' on fofin 
120 b at the end of tlte firstdiall ol t he text and also on 
1 23<>b in tJic colophon, wberij he gives the coinespotiding 
Iranian date, intmih and cm- Isfandaf ilo/lh 565 A.H. 
Shatmi. 

'['his is a historical Ms. as it contains s^jveral etulorse- 
tnents of great owners, the earlier ones Iwifig eraswl pur¬ 
posely. On the fly-lcflf. unricTTtcalh the litle, in Kufic gold 
letters in a qundranguUr space of 4 "^ ^ wit*> 
arul rubrication. Oie history of the entry of this Ms. into the 
library of a high Iranian revenue odirial is recordeil. Tiie 
owner mention* bis name as Awhad b. As'ad h. Bahrain al- 
MnstawtiabBaihoi]! who takes great pn'dein jKHsessing this 
unique mrmusctripl and calls it a "Fecious tlifidero with 
which he haj? I*«fcn crowiied in the month of «ih 

A.H." Octolier 1415 A li¬ 
lt appears that thia Ms. hail Inxn transferred m the 
earlier days from Iran and otfici ctmntrka to India and 
entered into the Library ol the Muglial Emperors, as is 


by thi' circular5a>al of '* FSiril Khan, the stTvant of tlie 
Emperor SliiihjaJifin dottxl 105^ A.tX Since 

lUtn, it had remained in India as a prized imssessionof the 
Muf^hat Eirntenirsin ihcirspeeiEij arohivesand later lieloiiged 
to the Imperial Library. Calcutta. Thence Tent to the Lytton 

Ulirary. MtifiJim University, Alifiarli from where it was 
stolen and taken tii State Libiaiy, l^ctlin. about h*2" After 
tlie Second World War. tins Ms, aloim withoihcns has h6en 
deposited in the enstody id TnTnnecu University IJbrary. 
!n iqsi the Chief-editor had tJic i-oDd fortune of examinini: 
it ilioroushly fortho fim time, and to acquire its photostats 
and check it ajtain witli the transcript of Dr. XLaM Kratise. 
before fimilly iKiiting tiic text and printine it at the? I>8ira. 

The (roiitispiece and title (*f the work are in KGfk orna¬ 
mental letters,in |g(jldaTtdrubrinitioti5.ltcotiliiinszjq folios 
of larpe folio size. 33 tines per |:ta|'e^ written on hrownidi 
Klian-Holigh jjaper, in beantifnl Na.skli.Vinr.ilisctl tti |jaris,in 
tan-colmimd ink stiU briftht and legible. The taldcs and 
di.agraiTt^' have also bwtn carefully drawn and the whole text 
is cxceUcntly preserved, except for a few folios iJi-iiO 
which h.ivc been replaced in a lator hand to coinphMc tlie 
mUsing folios of tlic cirtsttial transcript. The ^!s. appars to 
have been collated with another original copy Ijv the scribe 
himsdl. Hence tin* authenticity of the icxi is all the more 
ccuifinncd, H hits mil Twen catalopnvd any where as yet. 

After the jiuilior'sIntroduction” to the book conteS 
the list of conlwitsof the II Muqdias. then the actual text, 
At the end of ciudi short colophon is given by the 

scribe, allowing the pregressof his triisscriplton till lie rtaches 
tbc end of nth Maqdla or the end of the IjooIc. 
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T]jia Ms. ^tantis fifth in fh<? chronohHriinif order of mir 
^rvi!V, iintl has proved very ^'alvjahk' dunrip onr ruNation 
i)f the text and for venficaiiou of Max Krause's transcript. 
l*'«r tJve sake o| refeiitnrt. weliavc ilenuiwl it with the lottcr 
Jt LhirJiii and v <tt our edition and fmJtnofea. 

VI, Or^i997, British Museum, bearing Sir ifcury Miers 
Kliiot's Library seai suid nuralwr 141», is also a d«hh»x« 
Cfxittx whiirh once lieionged to tlw Mui?Iiid Htnperors. 
'Aimngit and Furnikh-Siyar- It fontains the seals o( several 
officials of the Muglitd EmpcTOrs, mspection notes and 
Imperial endunvements, one of tltesn Liears the ilateiijj 
Vfdi-lfikist iof^ FasiLSo then this Ms. may have entered 
into the Royal Lihran- in the riuyx of the Empanor ShSh- 
iah^t {niltwl A.ll). 

Tliis Ms. has been desrriliod in full detail bv Kicu in hw 
Ssippienu^t to the Ciiltjfognf 0 / tkt .IroA/rd/vi'. in the 
. 1 /ii.^^rrMi. No. 75b- on p. 51J. It complete text, 
transcribed at Baglulad 10570 A.n - ’Tt74 A 
years after t!ic copying of die prerioiw Ms. (No.Vj dcscriJjcd 
ahtwe. 11 hits been coUaled carefully in 571A H 1175 AA K 
Hence it is the Sixth dated Alannarript ol lids x^wk that 
is known to exist in the worhL II cuiitaJns 'JOj folio*-1 ts sjie 
is i3F* >t (j^^red fiioTocco leather'blniitng with gold tiiedall’- 
10ns in the centre and sides; Jt hnof per page of 7* long, 
on i)rcwuish Khsui^Baligh paper. In bald *VuiMscmi-e«fsive- 
bur very legible style dark ton ink, itari ly or sparing voca¬ 
lised,si jinotimes without dots, but in o masterly hand with 
sdiolarly mannerism of writing e.g the projection of the 
tetter Mi/ to the bottom to give it n tail shape, this Ms. 
luis been designited by us its" L" fur l.oiulon, and J in onr 
foot-notes. 
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Vli. Ilartri-Kiituhii'l-Mi^riyyah, Cairo, isUie 

Sevt:ntlt liated Oe-iuxe ropy of the sTork wTittt^n evidently 
for a Ea,‘ 5 tcm potentate witose name has purposely 

been obeliieraied, i)nt the other indteations, 

it is obv ious that it has^lMjeii propared lor the tretisnT>^ of | 
one of tlie mlcrs of Jl bsn Klfa and during the rule of 

the Ayyubidsin^injar and Naslbln. It oni:e1>elcinj'ctl to tlie 
Jal'at Pasha labnury and has sinve been irunsJerred in lOiS 
to the National Libraty of Kgypt. where iJit-Chief-editor 
liad the pood fortune ol exaininlnp it in detail and adding 
it to the list ot tnanuwrtpts iililLscfl by him during the pro*- 
paration of the monuiiirnt.il edition oi tlm Qdniin-i-Masr iidi. 

It, is tratiscribed by one astronoxner-calligntpber 
Muhammad bin Mas’udas-Sinjari abMuniijjimin Jutnadall 
f»73 A.ri.' l)«conibt!r 1274 A.D.. sixtocn years after the fall 
the 'Abkwia taiiphatc. U conuin^i 2bii folios, its siz-eis 
11^ X I 4 i*i lines per page, written in beautiful hold Nttskh 
with rubrications golden froiiUftpitjce and htgbly decorated 
sctni-kijfif headings and tillea, and profusely voealiw«L Ttie 
tables and diagrams liaw alsi^ been careftiJty and neatly 
tImwTi and preserveil. Tlie Chief-Editor has availwl this Ms^. 
through the kindness of the authorities of the Egyptian 
National Librarj'. Cairo in H) 5 J during his serond visit 
to Egypt. 

Tiiis is the Sevcntfi dated Ms, of this work existing in 
the world- 11 is designated iis M Misr and f in our etltiun 
and foot-notes. 

Thus sev'^en de-luxe ro)*al copies* transcrilicd b3* fanions 
scnlics have been iitilbetl in the standardisation of this text- 
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THE PLACE Ol- THE <^ASC^-t-MAS‘flDl 
IN* THE HISTORY OF SCIENCE 

The second hallo! the eleventh i-entiirj' A,D. i> highly 
Hignlflcant 1 n the hiatoiy ol manttind ns pttimi of gieal 
Intellectual aeti^iTy tn Persia, Antidjst thb ftijwerinK of 
the Persian gentus the achievenienia o( >Abi 1 RailiSn 
Muhammad ibn Ahmad aFBfrilnf 104^ ATh) l*ear 

witness toa profound enidition anti a generous humanity. 
The spirit cif this age njay he said h> rlwtsll in the eritiehl 
al-itiruid, tlie philosoplucat Ibn Sln 5 » and the in>et 
Firdausi; whilst of tlie ftTst-named Professor t^nrio^B has 
writteji; 

'“Travditr, pliilcwopher, tnathtwaitcian. ustninomer. 
gw>gTai>her, eneyclopiaedist. One of the 
5cfetiti$ts of Idam, and all irtinsidcretl. one of the great¬ 
est t)f 3JI times. His eritii'a! spirit, toleration, love of 
tnuh. and tntellcctual courage «'t*rr almost widmut 
parallel in raetlioval rmnfs", 

Horn In Khwam^tn in A.H. our relcbrated auUior 
pasaod lits adult life first at die courts ol QSbuii h. VViisli- 
mtigfr. Prince of Jurjan, and ot Abu'F’.Abbfo Ma'ntdn b. 
liU'mfm; but soon aftiT tlie assassination o) the latter itt 
407 A.H, 1016 A U. he went to Cihajinah. where he came 
unUer the pafnmage *'1 the Ghazna^i Sultans Mahniud 

• t,«. i»,rrtm r>trti4tmww te ii>» i>i*n>rr •» Scimr* I mitJiwnr.r*?; 
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;iml Mas'fiil. It Wiis dutinif tht’ir in^’asioiis of [tiilw lliat 
Eij-Jlirrtiil was abU' by accompanymi? them loi^ain at first 
Ivand his de'ep uiidifrstaiidLnf: ol Hindu thought. Ht* rliwf 
at (Thazmih on 2nc( Uajab. 440 A,H* [, 104(4 AJf \- 
Amongst the many iniixjrtiitit writings of wl-Birfnil 
ure dl-Qaniyt-ti't-Mas'udf, tin* subject of the pre^nt 
nedice, and tliFLV ulhijra which incvitabfy enter into our 
discussion of iti namely, ai-KiUb at-Atintf at-lititfiyyif 
(Vestiges of the Past, or Chronoh^jy of Ancient Nations). 
TiTrikh at-Hind (History- of India,) C. lojo A.D and 
al-Ta/him li-A Siiorti/f 7 - TaitJUn . 

.4;.(W*j«n o7-A/ii.v‘fldf Ih a J«ngt!iy and imixjrtiuit 
encyrhiiJaedig of astitnioniy liLHlicaliaJ to the Sntlan: 
Mas iidi. Tiie preface relates liow Ma.<ud overcame bis 
opponents in the sttuggle for sucees.sion. and the work 
itself consists of eleven Irooks, subdivideiJ tnt<i tdiapters 
which are still turtber sectioniewl. ti wa* written in 
(jhaanali betw'cen 4-ti A.H ., when Ma-s'ild came to (Kjwer, 
anti 4/7 A H., wlien it appears in the list tA i finildetwl 
works set dtvwji by the autiior hlmseU. After tlte stitnn.v 
reign of MaUmOil, amiiTmi was smverdy thankful to l>e 
aide to settle cjuictty 10 the writing of whaf Is jirobably 
hisgreattfsl tvork, for Mas'ud. despite tiis otiier failings, 
gave the a-StTrumnier-si-stroIcigcT tiie uitjch-neetftwl respite 
from nialtfrial cures. Tlierv Ls no doubt that al-Blrfint had 
an uneasy lime during tin? ndgn of Maiimud and bad 
Httle to admire IJiis sovereign, hn lie say.'' ot tliU peritHl. 

it isgiiite iuifKisrible that a new seicnct- or any 
new kind of reseanrli should arise in our dat^, W liat 
have of sciences is nuthhig but the wanty remain!^ o't 



i»vgon(? better times;but in Uu? preface »'I- 

MaxVtiii wliere liigb-.wundbi^ plirases extol the virtui!^ 
of fhi* new ruler, a feclinii of ip^aijtude permeatei I'is 
wOTtls - " Stv it not he wiio luis enabltHl me for the rest ol 
my life to devote mysi^U entirely' to the M;n''ire of 
wienfo,-,.. . 

The eleven books of tills encyt^Jopaedia deal r(M|jec- 
tivdy witli fuudameutai dflliultions.r-cUemlarsijfdiflerenf 
races, proiierties of the oiicle, Uie malUcmaiical astrono* 
my of the stm and fonstellatiotts and its use in the stady 
of night and flay and of tlw latitudes of cities, the further 
mathematinil ireuttiient ufTolUiidi* smd longitude, mution 
ol lilt* sun in the zodiac, motion of tlic nic*f«i, <>(:lipse!; of 
tlwsnn and mwm, the fixed stars, themotioos oi the five 
phinetsfri tiicir spheres, and fmally, motion of a planet 
in the zixliar anil its aatrolugical significnnce- Enibraeiiig 
as it does the whole field of ohticrtiTilionai astronomy and 
the mea^iiri-ment af time, togetliei with the omthcmaik'S 
of llu* Ptolemaic sy'stem. a 'vork td tluse diniensions 
cannot beriiscitssed folly witlunaslHirt space for it raises 
many inten^ting ^jnestian*, hnt it is hoped in iliis notitNi 
to indicate ius inaiii fcaiur« and to wnphasisse its signi¬ 
ficant [dare in the liLstoty' of science. 

Jo realise tin? porsonal backKrmmd of the autlmr in 
iJiis cc^nnt-'CtiOii imjxirtain. He had stndicil atid tna.-»- 
tcred bcdii tireek and Hindu asiicioumy, thotigh after lie 
had fetnmed and settled in (tliaznaii he does not seem 
Iti have made any progress beyond what his Indian 

III E. SAi.1.11, .OhfTtitni • iMil*. I I ts. l«r<' 


Uiivels hiid liini; intleed. us with mmt Islanuc 

astronomers, he shows overwhelmins svtt»(Kirt for (neelt 
metU«l5. preferring tl.c lucid deductive argument ntid 
ihe geometrical representation, OJ critical intk>|ieiiderii 
tmtlook, be did not merely follow tradition in this, beiiig 
in fact anti'Arab in disp<»ilion and fur his tuties, extre¬ 
mely tolerant of ihr Intellecttialoutltjok of other nations. 

It was simply that he preferred iho directness of ^rerk 
methods to the subtler analytical ideas of the Hindus, 
which tusually had phil^tsopUkal and religions implica¬ 
tions. Thus wo find his work Incitl and orderly, with each 
section usually dndded into three parts - a short gcneiul 
introduction, a statement of the problem under dwcus- 
sion. and an claborarioti of his own. In this last lie at¬ 
tempts to get a belter understanding and to arrive at a 
condusion. often by comiwrisoo with Greek ajid Hindu 
evidence on the subject, He uses tin* nianuiirripts of «ir- 

iter writers with the utmost tliscrclion, exiwsing errors 

of both aulliors and scribes. \\*c find a specttil regard for 
the iistronomical inveadgations of Ptolemy. As tor al- 
HiriinT's ktifwlcdge of the geometry of the sphere, whilst 
it reveals *i thntimgU acriuaintance with the Greek con- 
mbution, it U in no way a conipleie antidpatkm of the 
great treatise on spherical irigonometr>' which was to 
appear some two hundred years later from the hand of 
Na^ir nl-Llin at-Tus*- Finally, omt shtmtd not ignore the 
medie^l mind in al-Pirfini wlnm praising the objec¬ 
tivity of his outhx^k in regard W seimlific problems. Me 
imdmookalengthy studyof Hindu and Greek aatmlogy, 
ludng especially influencCT! by the latter. and undoubtedly 
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made the customury H^iimption of the jjifluenee of 
the planets and the zodhiiiia! upon the dcstiolest of 
men. An Arabic translation with commeniary of Flato'a 
Tituaetrs found an honoured place in his libraiy. 

In the miroductor}i* Ih>i>kal-Birilul deals with the nature 
ot the universe attd wiiij the system of planetary spheres, 
lliedirisioji of ni^tht and day and at the year inio inontlis 
and days by different lucess, iind the solar and Lunar 
years, Tltese general coticeptions are essentially those of 
Ptolemy, However, on the possibiiity of a motion of 
translation of tlir ejirtli, al-Bltiinl s ob}<fctive outlook , 
with lU reaUzatioii of the relativity of astronmiucal nii>> 
tions, seem& to liave led him to a positiou of reserve, for 
in tlie iVrikh thens arc to be found these wTirds:- 

"Besidt^s, the totation of the wirthdoes in no way impair 
the value of astronomy', a** aU appearances of an astro¬ 
nomic chametet can quite as wcJJ iieexphuiiodaccording 
to this thcon^ as to the other with tlie earth immov¬ 
able j, Thorp are, Imw'ever, other rnisdiis which muJec it 
impcssihlc. This <|ties*ion inmost difliciiU tosulve> The 
most prominent of Ixith nwMtern ami rtiiciciil astrouo- 
mert bas’e deeply studied the quwiiDii of the moving of 
the earth, and tried to refutt it. We, Ui*K have composed 
a book on the aubjecl fj#lle*l AlifluA ' u ( Art' 

to tht’ SctcfK^ ft/ A /. in which we think we have 
sur[,wissed our prcdercsstirs. if not In the words, at all 
events in the matter, ^ 

Caleiidaric problems occtipy the whule of the second 
Wok. Tollowing upon his earlier ruferciicn to tJie practice!; 

pp tbriJ 1. ttw hutim ni-ii.p^h 
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of tin: Arabs, Jews, itincins* Roiuans, Nestoriam, Copts 
Persians, and Sopdian^ in respect the division of the 
year. aJ^IiTriitii now deals in detaU with the three systems 
of chronology adopted by Muslims, Greeks, and Persians, 
thdr similarities anil the conversion of dates between 
ihtfm, obactirities and errors, and the comparison of these 
thrye with Hindu chronolo^iy. Next the periods of fasting 
and tho i^at days of the feasts are considered in respect 
of Judaism. Christianity, Islam, and iJie ancient Persian 
religion. Finally, a eltronologica) survey' is made through 
Chaldaean, Assyrian, Bahyloman. Mcdean, Persian .Ah's- 
andrian, Ptolemaic, Roman and Byaantine times to 
MuhairnnQd.o/'AtjM.and the Caliphs. Tins workissimilor 
to that in al^Kiidh al-AUUlt. and on tlm question of Hindu 
eras it reveals no progress heyond wiiat is also mentioned 
in Ta’rikh al-Mtnd. In fact, al-Blriinl mixes up the era 
of Uie astronomers, as in the Khand^tkhddyka of Brahma¬ 
gupta, 'Anth the Giiptakala. 

Book three is of an entirely ditfercni character, ft 
provides the fimdamental phtne geometTv and trigono¬ 
metry required for suliseqiient chapters and deals princi¬ 
pally with the Tcckoning of angles. Its importance rests 
In (t) the use of the sine and the trigoncimetrica! treat- 
mcnl of the shmlow of Lfio gnomon. There ts also an 
interesting reference to tenoinalogy in which al-Bfruni 
says tiiat the word lijdl (tables) derives from al-^ziq fthc 
measure of a chord), which may t>e traced to a Persian 
word which lie writes * *} * again. fTvahd (half-chorri) is 
called in India jtbdrd, hut since the half-cljond is widely 
used there instead of the dvordjt lias taken the name of 


the u'hote ^hard {jlha ). The main treatment is that of the 
sides oi circumscritied poJygons, al-htfrQnT cstabtlshinf;: 
these sides as Hie fimdain ental units fmm which other 
chords migiit be evaluated; thus, he denved the eltord of 
a particular arc in the ease where the diurd of tlie suppte- 
mentarv' arc is known; the chord of tlie doable arc given 
the chord of tlie single arc and vice versa; so, by a pro¬ 
cess of halting, the chord of the quarter arc, etc,; also, the 
chord corresponding to the siun and tliffcrence of two 
known arcs. This investigation was e-xtended to iiidude 
the detemuTiatjon of the chord of i the propeTUes of 
the nonagon. and the relation In’tweca the circutaferente 
and diameter of the circle by succesdve appostiimtion. 
aJ-Birtmis value of/rf wasslightiy greater than the accep¬ 
ted 3.1466 from Greek and Hindu sources- Superseding 
now the Greek method of teckoning Ijv diords, al Ithiiiii 
calculated the sine of an aiigJc from the corres¬ 

ponding arc. and “vnee versa, imd treated similarly tlte 
sinus ^^rsus mu»m }; hU sine table was based on 
intervals of 15* whereas that of the Siddh^tUa had 

been in intervals of 3**45*- important application of 
plane trigon^imetry to the gnonton (mk|y*fe) enabled al- 
ilTrunT to measure the shadow in terms ol the length of 
the gnomon, to define Uie tangent andro-tangent and 
angular elevation, and to ins’fstigate elevation by move- 
men t of stiadow. Tables of shatlowsYiriJ'/"»“Wa Ails corres¬ 
ponding to latigcnt tables, cmild Iheti be constructed. 
Such tables are to be found later in the Zf/'i-f/AiJnr of 
Nasir al-Dln al-TflsI find the Samafqand Tables, 

Vlugk Btg, Tlie basic relationships for the horiaontal 
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and vertical shadow*, wi and n, cast by a goomcm of 
Icni^h q are given as 

m q cot h , n q tank 

where h is the. angle of elevation, or (when the shadow is 
along the mid-day line) the raeridiati height, of the sun. | 
Hus ncxr .tiook IV is a long treatise of ^6 ijections in [ 
which (i) this basic theory of the gnomon is fully elabo^ , 
rated and applk*d by al-liirunl and in wbkh (2) irigono- f 
metrical relationships are tlcvelaped lor the sphere- 1 hus 
problems of gwgmphical latitude are particuiarly pmmU 
nent since they involve both (i) and (a). Jiy considering 
a meridian section of the c(jlestial sphere in which the 
hori»m. xenitU, celestial m^uator. and X pole of the liea- 
v^?s are shewn, al-HTriinl was able, through the maxi¬ 
mum and inininuim heiglitSi A, and ht, of the path of a 
cirrumpotar^tar around the celestial axis (or Utrough 
the "Zenith hcigiits*'of the Sun when in positions known 
\siih respect to certain constellations ). to detennine the 
latitude oj the place of ob^rfati^n in the font) 

hf Plus A* 

i 

This cxptt^s^on, written as Phi h* )• 

actually occurs as early as abBattont AJ)^); and • 

again, h^ V,i{ hi- A,/ is lo lie found in tiie work entitled 
On the Use of the Artrolabc by 'Alt ibn Tsa (Mahan h who 
flourislied still eartufr.e, @50 A-P- W'lial is especially signi¬ 
ficant about al-Biriinrs ireaiiseinhis interpretation of the 
implications of ilits etjuation nnd hisgfxid result ( 33 “ 35^1 
for the latitude at Ghnrnali. A rable of meridian heights | 


tit t[tL' ami ss from fwas aistt ironipitL-il; 

U liad liwfn wCorded for Ija^fhdad by Habasli 

ai-H 3 sih (t .Hjo), If the swk's lotitudie rerkohud from 
Ariija is Liambdit>s.nd in relation to Qmccr is Litnihda 
till* (,cirrftsT«Jiulinj{ sun's tiijclitmtioii is IhUa. and tht 
obiiqttity of tin* wliptjf is Epsihn, ttieii 

Shi Dfita ’ Sffl EptUon, S»j» Xn«iAi/ti 
Also since fh'Ua atui A are icbitc<l liy the cqmxtiun 
b v<'*-PAt Piua PeJiti 

the approxinvate meritlian helj^hl A for any day nrtiy lie 
calotlaled and frotnparttl with the direct inttasurcment 
made by ipiadrant or wtaril. In adiUtitni, al-Hfruul 
cliscusHcd in this fourth book the nature t»f tlir obliquity 
oi the ecliptic, ami themcihod siq^geatcri by Muhammad 
ibn Ijabbaiv for its del enn (nation in which I he assumption 
of the sun's passage thttionh equal dLstjuices In equal 
times al-Hliunl shows to be false. He nlwi describ«: il'c 
principal i vpes of alidade, atid here lie repeals htsdeptm- 
delicti upon P totem Vi 

In bkHili V al-Hiruni extends his mathcmaticaJ dis¬ 
cussion to (Ilf problcifisoi lonpihtrte. He writes especially 
of Hie lon^ludes oi cities in tcnnxif ibi‘distajn.es iHJtwfcn 
them nod in relation to flic -jcciirpiiicr of solar e^lipscu. 
and effects trigonometrical raicntaliiWft such as the deter - 
mination of the distance Iwtw-een two dties of known 
lonifitmle .(«d latitude. There Ualso an iiniKirwnt eliaptcr 
o?( thr lUriftion of the In ctmrtndiiig this book, the 
author deals with tahles of latitude ami kiitgitiidr for the 
location of dties ua ihe earth, and dcsctities tire regiom* 
of tile spliLTiOil universe &s ii whole in terms of these two 

*) 
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The carlirr part «f Book VI clevis with tli« latitude oi 
<»lm]!nah. and <*( Alexandria acc«fri>nK tii Hippartfhus; 
wUiliit tkere is a discourse on interscfting orbits with 
reference to tiic zodiac. Later, this dt^oiirse leatis on to 
a study of the orbit ot the sun. Vtot^my'm AImag^ 
Book in. bad explained Uik excentricaiwl epievdir theo¬ 
ries, the L*[)och and mean path of the son the anomaly 
ol the son {with a table), solar days and Uie sudar yeai. 
■nils investigation liad tieen wdl tonducted by Ptoiemy. 
Mid wo find that al-Biriin! lias doady followed liini. 

Motion of the rooon Is the snbjcci. which'iccopics al¬ 
most the whole of the next B.ioh, Here the autlwr deals 
with the path ol tlw moon in tlie zodiac, ite phases, the 
discrepancies between its obser> wl and catituiated posi¬ 
tions. and the firist and second anomalit-s- Apain. the 
elaborate Ircatmcni of Ptolemy in B<wks U' and V nf 
Almagest, in which he not only applies cotrections to 
tlu' motin's motion for Ifinsitude ancI anomaly, latitude 
and epoch, but rompiles a table for the complete double 
anomaly, and adds further chapters on [jaraliax and on 
the nwjon in gyzyity:— this is indeed so full thnt nl-BfrunJ 

could hardly hope, whilst retaininit a geocentric system 

of tlu5 univem*. to give a better account. 

Potlowing once more the general phmof I'tolcmys 
Book VI. AhBTrdnl pnKceds in his own Book VIII to 
deal fully w'ith the charjicteristics of lunar and solar eclip* 
Sts both from the standpoint of orbital motion and the 
optical questions of light intensity and shadow. He ilis^ 
riisses llue* limiting i.-imditiot»s beyond whk*b ellipses 

tri 
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caiiiiut lacmr. tiie dianiftcrs ij( luminoiiH iu)U 

iliumifiated bodies atiii of tli? shadowii o1 the latter. aiiJ 
has several chapters devntet) to such stilijeet as the linies 
tii rising and sett mg. twiJi^t, the "niiuwions''of the 
moon, and the lunar calendar. 

The last three liooks of ateisoii- 

cuniwl almost entirely witlt the niutions ol the ^pliere* 
of the five known planeis. their rising and scttiiig« pe- 
rtocLs and conjunctions, and their jwsitions'tt'itb res|Tccl to 
the “mansions'' oi the moon according to the Amlw mid 
Hindus; and isj)ccially a'iUi the way in which Pioloiny 
aci^ounted for their motions in ihc final five Boohs f lX" 
Xin ) of Almagmt. ahBTriuii, with his teaiimgs towards 
asttologj^ was clearly interested in knowing the time of 
arrivai of a iwrtirular planet at a given position in the 
zodiac; so we fintl him. in sections 7 and » ol hU last 
Book, writing about the forfiuics ol idiildrcn m terms of 
the years and nioiitlis and days ol Uieir birtli. (>wing to 
the. tremendous mniieme and the extensive mathematira] 
mvestigatiem of Pidemy's planeUiy ihi-on- it is worth 
re-stnting some of those major features which could scat■ 

ixdy fail 111 determine al-BTrilnrs approach, lu 

R<«ik IX. the Greek astronomer, after setting up tahicn 
for themea,, path of the fiv- filam^is in longitude and 
anomalv, disciusswl tlie orbit ul Met* ury. proved tliai 

whilst in its circular path tlie fdanct 
its greatest elongatinn. and cnlctdated the numerical 
values (or the epicycle of the planet. A idmikr tn-atmcnl 
followed in Book X for the uftogixi. epicycle. peri^Kl. and 
exci^tridtv ol the planets Venns atul Mars> a l omph- 
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*iated matlM*iiiatiaU sct'tkin using! Etirlid', V t, and cjwlin;t f 
wiUr tables of anomalitrs tor tbe five^ planets and 
caJcuiatioo of their loiigdtxides. Jupiter and Satnrr* were 
investigated, wRb tables of anoinalles. in Bfx>f; XL tiene- 
lal platJCtary tlieory, an attempt to account for Ihe ap¬ 
parent irregularities of motion phased largely upon the pure 
geometry of dfvhsi and chords (Imelict 11L. !> occttpits 
the whole ol the Jast two Hooks. Ptolemy investigtitisi * 

thi' exleEit of rtH-essxicui. or slowiuR down in a fart of t\it <j 
orbit, for each planet in turn also the greatest rlongation j 
of Mercury and Venus, ubliiiuity «.\ind!tuMis atid the |taiti 
jn latitude, and helicaJ rising ainl set ring. IJifikultifci ^ 
which could only be mirt hy move rorrertions ajid uji | 
increase in the number oj circles, as iii Plotemy'^ general i 
tlieory. are the result of the adherent to a geocenttrie 
theory' and rc\'eal al once iKitli tlie ingchuity and ilw ] 
limitation of the (Vreek mathcinath al mind. 1 

In conclusion, summarise briefly tlie real significance ' 
ff 7 -A/(»s'‘fldt, Encycfoi»a«lic tncharajciw.it is 
representative of thtxse great medieval ireatiseSj- written 
by such scholars as al-Btruni and Ibn bfni, wdvicHhy tlie i 
power of synthesis and zeal for completeness itt theif ■ 
authors, remain for liistorians of science a mirror of all ^ 
the knowledge of their day. In the nature of tfieir ^-astness, 
(■imiptlatiou ovcrsltadows origin alt ly, and one has to \ 
seardi.as inu/-^JuAiT n7-Jiu-'f'Hdf. amongst theaccinmtb 
iitcil ttchievemefils of past generations loid earlier races 
lo find whether the author has himself contributed an\' 
new knowledge. With al-BfrOm the debt fo Ptolemy, and j 
in turn Hippiirchus. within the field id girneral pfaiietary' I 




llitury h itltnost ctimplete. Hut in other lor 

instance, in Lite mmitier of recnniini; astronomiral data, 
in certain problems of spherical trigonornelrv. and in the 
kiiou'ledi'e of tlic t;aicnrlar!> of the ancient peoples of the 
hlasT, he advance the cause of sctence. ft is true that sines 
occur as early as c, i<io7 in the Kakeniitu Tables of Ibn 
Yuniis. but al-BTn'ini. with his unique knowledge of Hindu 
soiifces. both explained iheir value and extended their 
usCi Tltough th(f scope of lits work relating to the splicre 
is not coni|)arable with that in the trentise Shafit u 
of Nasir at-lHn at*Tus!. it b by no meatts insignifteant, 
fur be exhibits versatility in hb application of the sine 
relationship for sphericAl triaiiglcs. Mmeover, he was able 
lo use itie method of orthographic pitijectiotj-Ai- for chro¬ 
nology, aJ-HirunT's«/-/f/AJr7r*/--W<fytya ■ {c.itwjo A.Ib, j^oji 
A.H,}.all 115 tedimVat and historical detail of the 
Various methods for compiilalioti of tinte« is a pnmafj 
sotircKr and since draws itpuii it in 

cCTtain n*si>ect we must attaeft considertible titiportancr 
at!M> to the latter, AbBirOnl b afwuj's liable to iniroduci* 
some new hu:l, Tims bis Usi of names of the ntontfis of the 
SogdiaJis is the scanty remnant of a lost Ifanian dbilccl 

and therefore of ronsidcmblc interest to philnhigbls. I pon 

ifie autiiors ftccuracy we ciiii gcnemtlv rely, tn^piteof 
woisionaf lapses. c,g. in the intcrpniatitm ol exi«riinen- 
lal rrsufis or in pot^rnees of exiiression. he hati great faith 
in hbown instnimenfs and mcihoib* and origitmlity wa.> 
scldtnn larking t 

*. h, sm 1 k*k 1,^1™^. **rt 


Weettd withaqnoiatioM Crons E. i»achftw'spT^{accft>thfi 
English edition hf Ta’rfkh nl-Hind published in iQin 

-As far as tiie present state of researcii allows one to 
judge, the work of Alhinini has not hetm i-tmtimiea. In 
astronomy he seems by his Canon Mi^ndictti to represent 
the lieiglit. and at the same time the end. of the bdepen^ 
dent development of this si'lenee ammig the Arabs. But 
numerous scholars loilM on In his wake, wliUst in tlie 
study of India, and forthe translation of the standard 
u’llrks of Sanskrit literatiirR. he neVor fiad ft sne^ssar 
hefore the days ot the Empijnor Aklmr."^ 

VVliiJst jnlittng Saeliau in his general cornmendution of 
the eminent medieval scbolai'. we have to modify some¬ 
what his opiniori r^arding aUBlrrini's iuriiievntncnU in 
astronomy, without however detracting appreciably Emm 
theliigh excellence of al-Blriinl's learning as a whole. 


Dated otb January rg^.l 

CniwTsity of Exeter. S ■ H -J.J, WINTER 

England \ 
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AI.-BlKCNl AND HIS MAGNlfM OPUS 
Ai-QANOl^ in-MAS UDl 

* j-ji •Uf U ^ ' ^ 3 
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“And 1 j^y for God’s favour ant! spcioiis boooiy 
to moke me fit for adopting Uji' right <*01113? and lieip 
mt* in perceiWng and realiKing the truth, qihI facilitate its 
pufisuii and enlighten Its courses, iuid remove all iinpedi* 
RientHtn achteving noble objocts. He is all powerful to do 
as He pleases. * 

{ Krotti tbeliut‘)gtaph Ms. dotetl A.H. 4ib. 
of al-Blriinl's KitSbu’i^Tahdid p.45) 

"1 do noi acorn to accept cnitli from wJmtever 

siource 1 can fmd It * *' i p* I 
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A vcn' earty tra<lIUan tdiR ll> that whet) at-BlrilnT 
detlicatiHl his to Sultan Mas'Qd ot Gliaa* 

nah, after wham the work is natned, the SnlfSn in histunt 
Tvwanltid him with a camel's load of silver, hut the 
savant ttmnkfiilfy returned it. saying that he did not nml 
the money, nor lov«i money for its own sake. Truly no 
amount of riches could match the wealth of kiiowfedgc 
that this really great work contains, With the puhlication 
of itl-Q3nnnui-Mm*Mi, the historians of astroumny 
would, as never before, be in a position to appreciate 
the actual achievements ot I Be Mi tali m astmnrimers, us 
well as al.l 5 Truni’s theoretical and practical coriiribu- 
tiotis to Ids lavouiite suh|ect. 

His limes, talents and espcrrisnci* were all prlcctly 
suited fur the work in wliicti he undertook to render a com¬ 
plete and up“to^iate account of astrotioiny, wlicn It had 
t^che<l itselinuiK amongst the MtisJims 

He had, at hb disposal, about lialf a ceniniry'a incGS- 
sant personal labours as well as more llion two tienturies 
of conlinticms labours of other Muslim asironamcrs. 
In the Pnjacr to tlus l»ot>k. he says that from the very 
outset he had devotetl himselt exclusively ui this 
department of knowleilgc. and did not comii his ftehieve- 
ment In so many other fields «f leanjing. uimoeji Hncycto- 
paetUr in its range. Fur na ulher scholar eviir before or 
after him lias a*mbinc<l the study ofall that avalbhte 
in bis times from the Indian, Greek Jintl Muslim sources 
and at the same time left behind him so many original 
cuntributionsiof his own iniiumertius spheres of teaming. 
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This is hanllj' the placf to give a iiiUer account of all 
his athicvciucnts, Sornething to tiiat effect lias tilrcady 
t>een attemptwi by the preswil uriier in his Life of 
al-Biriinl and some other writings including a lecture 
on "aJ’Bfrijni's Scieiitific Achiev ements" delivered in iqga 
in the Iran Society of Calcutta. Here I wouUUikc to confine 
mvself to a brief account of aJ-Blrflni’s life ami contribu¬ 
tions in relation to the work in iiand. 

like all gr«ii men al-Blrunl was a product of his age 
and Ms greatJiess lies in his being mucli ahead of Iris own 
times.His agevvias particularly marked for its keen inter¬ 
est in astronomy Its history, of which, al present, we 
have some glimpses only, has got to be written com- 
pletdy. 

Tliat history’goes back to the beginning of the‘Abbasid 

Caliphate in the first half of Uie second century of the 
H if rah and rt’ceivcfl its greatest impt'ttks at the hands of 
tbc most enlightened Muslim sovereign, al-Ma’mfin. The 
Mnslims started w’ith some translations of the Indian and 
Persian works oti asirononiy and then with the transla¬ 
tions of the Greek astronomers, inrlndiog Ptolemy, whose 
6ftt4!i Syutajtis. better known as Ai-^fasest. 
of:rupicd a special irosiiion in tireir minds. Most of 
tbuae translations and origiruU works of al-Ma’miin's 
limes are lost. We know what happened to the scores of 
books in Baghdad at the bands of the Mongo) hordes of 
MOlakG, and much of what was left, waseventualJy dcs- 
tfoyerl later by the ravages of time and subsequent wars 
in the Miislim countries. Some glimpses of these wc.havc in 
ilie works of auihurs tike al-BlrfinT. A searching study 
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i»wttd reveal a vei^' fesdnaUngstory ol the achievements 
of aJ-Ma'mfm's scientists, particularly the aslroiuunersof 
the age. We know that Ite liati sol tip al least two wcil* 
equippetl centres for astronomical observations aitd resear¬ 
ches in Baghdad and Damascus iimler a band of disting¬ 
uished astronomers, He had almost a passion lor this 
science and sought verifications and necessary cotterlipris 
on every particular point. Let ns take one instance. He 
wanted to ascertain the actual dimensions of the esirth 
and got a single degree mcasuretl more than once at seve¬ 
ral plac es But his insaiiibJe zeal for reswurh U vividly 
illustrated by a curious ant>cdoic m»*ntioncd in an itnpub* 
lUhed work of al-Bfriinl. where he relates that toward* the 
4md of hts life ht the course of hts invasion of the Byzan¬ 
tine territory, while al-H\!a'mfin liappened to jws* by n 
mountain ad|acent to the sea. he ordered oncol hla astro¬ 
nomers, Sind b, to ascertain the earth's dimenslon& 
by a trignomctrical method, which was later success¬ 
fully fcpeaitfd by al-Blnlnl at Kandnam India. A glance 
at iltc chapter of this iKKik dealiiig tvith the Obliquity 
of the Ecliptic t^'5' JJ-I) w-tUWsiimdenttoshowthat 
a large number of indupondent i]d>scrvatio«s, as against 
a couple only of the times of Orevk astronomers, were 
carried oiti in the lands of tin* Easrern CaJrplmie to \*icTify 

the actual degree. aLBTrfinf liwiself tarrial out at least 

three of his omi, tw<^ in Iits humeiand and the last al 
tjhaanah. 

Tile Muslim astTononiers tried to reinvestigate almost 
the entire field of astnwmy aiwl. U apfiears. specially 
directed their attetttirm tu those parts where differences 
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orobsen ations fir <ip)ni»nfi crxiiltwl, prfictjecl fiir- 

llicr al-BTriiii!'s efforts in tUis dlrwUion by can>*ing out 
his own inilepeiulent maeaithes on such points wiU be 
noticed markwHy- 

Tlie fourth and fifth centuries of the HijntJi ( X nSf XI 
centuries of the Christian era ) were marked by • onlUc'* 
ting poUticai divisions in the Muslim world. ThecuUnral 
i!i 3 ntaois, tiowever. did not altogetlier cease atiiongsl tlie 
various parts and what Was writtfnt in one pjirt was often 
after a short while available in the other parts, except 
perhaps the extreme hast or the West. I’rom al-Blrunts 
tiooksit appears Uiat he w.*!*! noi co^izant of the ntsear- 
cb«t in the Faiimid land of Bgypt. and the l/mayyad 
bnd of-Spain. No references to his conii-'inpifurio>t I bn 
Yilmis und Ibnu'UHaitham in Egypt, or Miv^ilamrth ami 
IbnuU-Samh in Spain anr found, tliLs {iine theiw? 
countries had also improvvtl in th|pr scientific stmlics, 
but the liLastcni lauds had a muclp earlier stari in this 
respect. 

By reading fiZ-ydafiui*'J.-Udii' flif one <^aii have a jtjlitnpw? 
of that spirit of sdientific adventure that had been infused 
iti these countries and tlw rivalry that existed anuHJ^f 
1 he several st«>dea. One finds, refermices to some of these | 
distiiigutshmUtStrnminier^ and tbeireludn of observations 
from the metropolis of the Eastern Caliphntc, Baghdad, 
and tile headi|uarters of the Bwwaiiiids tusscmi-indepcn* 
dent states at L'^faiian. Haindan and Raiy to Khwarazni ij 
luul (Vliaziuih ami other lni|H)rtant places. al-BTrunl bad 
aknowleiige of the resultj} arhievwl in all tliese I'vnlres in 
the East and kept hinificlf fn touch with the chief orKatif- 

aersof those establishmems. 
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HIS LIFE 


Ht; was’ born in tJic rt>r(**nooft ff( TiinrsfJny, tlw jrcl 
nl Zilhij, 362 A.H. (4th Si^ptt^niber, $73 A.D.) of tin 
unknown family, in tht*outukirtsof Kafli, tlwr old ^nfijttil 
of Kb^^nrazm, and most probably was luft an oq^han at 
a very mrh’UKO. He was brought tipatid<,*dntaiiK) by Abii 
NasrMan^fir b. *Aif li< Iraq* a ilLstinguishcfl member of the 
ruling family of KhwTtraMn and a Itmtliiig inaliiernaUriiUi 
and astronomor of his time, who by <*rji and written 
mstnjctioii instilled in aJ-ilfriinl tut insatiable bve for 
sf;ienUftc Studios. Jt was Abii Na'tt wlio fHtt al-Hlrflitf in 
contact with the (omior's owjv veteran teacher. ti«‘ 
famous astronomer. Abu'|-V\'af 5 .al-Buzj*lni,th^ living in 
Baghdait, ior siiiiiiltani’oirs observations nf solar eclipses, 
for detentiinliig the longitudes in Kbwanism. In his 
unpublished *aI~Tithtifd \ ul-Binini says tliat he almus! 
tost bis oyesigbt by repeated Sidnr obsscrvatiotij- In the 
ohservatorv he Jiatl nOt up for hiinseH in a sumII %'jUa^ 
near Katli. He began bis literurv’ career very early. His 
activity was lioioriunately distuibwJ towards the end of 
3ti5 A.H. i995 A.i).) by the war between the lwt» rival 
chiefsof hisenuntry, JI’anihnoOuqfintaaiidAbn Alulillah 
Khwamzmsltab oX Katb. iiasultmgm the latter'smnnler 
and the fall ol bis ancitmi dyiia.vty. aUIWrdtd did nut stay 
there for long after Ure event and sbortiy nft<r jtSzA H, 
{9y; A.D.} Juft home in search of setmr suitable psUmo 
and lor a time fouml one iu bhamsu l-Ma all Qibti.ub, 
Washingir.ibe Ziyarid ruler .d the neighbouring country 
uJ JurjSn.and bimselJ adistinguishi'd poet,litetuteiir und 
lover «f leaming, to whom abUJruni tiedicafwl hiv first 
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major work ai-AtkdfH%Bdqiyya, wtiicli deals with the 
calentlarb and chroiiolog>' of all itie peopliis known to 
him. ^hils held al-Rlnlnt iti very hifih esteem and 
ilesired liim lo share the miiiiK power. But al-BIrOnT 
lelt Q&hQiifi m he did not iike lii.^ patron's tyrannical 
nature. Previous to hi& visit to tins enurl al-Blrdni had 
stayed for a short time in Raiy and mol ahKhujandl, an 
eminent astTunomer of those pans ami the inventor of the 
sextant known as sudsu*I-Fdkbif, for whieh afj-BlfiinT has 
expressed much admiration. Some time in 3o.tA.H. 
(XO03-4 A-lh) he teiui ned home at the invitation of *;\Jt b. 
Ma'mun who tiadsuec-oded his father in 
Time had health) the old wounds and ah BfrfinT found. 
in'AIftind his Varir Ahii’M^imin Mulmttiinad h. Ahmad 
ol-SuhaUf mote humane atiEl enlit;hteiietj ji^itroTis at 
home, where later on, tlie thinl ol the line. hPanifin, pros*«l 
to he 3 f»reiit Jover of leamint; and in later cfays appears 
to have apjwintefl af-Blrimi his Minister- till after that 
king's murder by the rebels iii the army and the fall of his 
short lived dynasty in 407 A.H. (loib A.I 4 .|. .Matimfid iri^ 
vadeii and annexed Khwniraxm in 4t>S A.ir.ttoiyA.D.b 
aj-lilrnnl up an observatory in the royol pitlaoe and 

wo-s ixirticulurly busy in those days in his studuis in 
astromuniral gctigraphy This was probably the most 
unhappy mtjment in his life. JCot only was his srimtific 
work once again disturbed and his most loving patron 
dead, hut he was aljso himsolf earned away by th«.' con- 
qiicTor to (Utaznah and lor a short period kept as 
a political detenue in the fort of Naodua. where, however 
he was able to earry out hismeastu'eiuentsof ilie Eiirth’i 
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dimensions. Next year we find him wandtrinpin Uik vtri- 
mties of Kabul and Qondhlr carma^uut liis researcties 
for latitudes in those parts. He met Mabnifid sonurwhere 
uii tbe way. while the tatter wns retuminf^ after liis famous 
expedition to Matliura and Qonuaiij and showed to al- 
BlrCltil the unit]ue preciotts stone wei^liin^ suine 450 A/iVA- 
^ats takett from a temple In IVlatliura. al-BlrunT. wlio Itos 
desrriluMl it in his td^JantdAir was not much iinprusstKl 
by iU quality and Mnlimtld disiecrtiiiq! Uie fart tamedki- 
te)y withdrew it from al-Bbilnl's view jusi 10 keep up 
Hic much exaggerated nolionit of its value in ilic people's 
tninda. This curious incirienl vun' wdl illustrates the 
relations Uiat siiltstsled between these two great men. 
aUHirrnI was forgiven and allowed to continue his work 

and establislt an observatory in tilja^nah. He w'oa oven 
consulted now’ and then 011 scientific loattcni and pm- 
hality highly \'aluL'd os an astroJopCT, but he w’iia never 
totally reconciled to Ids late at that court. 

In his "ui-riidyTd'',an autograph Ms, oral least contcni- 
porafU'ou-f copv df wldch exists in Istanbul (daied 4H* 
A.H, 10^5 A.D.J, we find him roost disconsolate.but not 
oltogether despairing of resuming his scientific work which 
he had left incomplete aihofue and retJaining oil the mate * 
rials incUulinga hemisfiUerc on which he hod been murk- 
iny all lliv longitudes and latitiidcii of the v'arions places 
ascertainerl by his liwtt exertions. OI tliesev'eraj work.-* he 
wrote at Ghosmali. we tiave fbrtuiifttdy rectn-eml two 
mulhcmatkjil treatises Isiikkrdja'f -Auldr and ffrddu t- 
AfiifJi written in 413 A JT. 1publblied 
b>' the Dairatul-Ma'arif, like several other tracts 
connected with aJ-Btritnl. 



But by tw till- Tiiosl notalilu event of bi* life 1 “ ‘bose 
davs weshis study «f Sanskrit and extensive reaeateh« 
u„ India, its people, iiteiatures. and seiences. speeinlly 
maiiemaftae andasirnnomy. Out of a number of hts 
prufaund studies in.tbis paltkulnr Une, itlduduis a vTty 
eximmtive work dealiuK with Indian Astronomy, which 
am all lost, we are stUl left the most valuable JCiUiof- 
HM, the unique Uulimnuy ul Ws arduous labours on 
India so well known throiijjlimil tlie world. 

Bv l.i.s vast Indian studies tlie later genemtions were 
* inurli impressed that they lieliewd tltai he had tra¬ 
velled in India for forty years. Hot after a long study o 
the Sttbiecl. I nnt iiilly mnvineed lliat most of his studies 
srere carried out in tibaznah with the help oI the Indmn 
scholar!, livil^ Uiere. Tliere is no doubt that he ttave led 
in some parts of the Western Punjab op to Multan. But 
beyond tliat he never went and knew of Sindh, like oUior 
parts of Ind’ia. only ftom the aeeount of olUer iwople 
who had travellcrl in or, belonged to those regions. 

How many years did he actually devote to these 
Indian studies t It may sunirise many, but it is another 
prool ol Ids great genius that helot* writing bis /«*« 
he does not a))pear to have given more! than lour or ive 
years of his lime to vlitse cxaeling Indian studies. But 
he never ceased to cooiinoe liLs work in this special lie 
alougwith hb Ollier studies, tor some five years alter we 
still lind him keen on llnishtag his books and IransWwiif 
on Indian subjects. What other books ire was arluallj’ 
able to write on India even after i hb we do not know; 
tor no records are available and such books, like so many 
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cithcns of hift.are toist- Wc Kave his own list upto 4J17 A.) f. 
^1035-3(1 when he vms already 65 hot sttill full of 

r,Mt for life anil work in the fntnre. He tolls us that at 
the age of f>o« he hod fallen ill severely and lecovored 
after much difficulty. No dowht all these Indmn siwllesi 
must have taxed him a great deal. 

Something of his method in pufBUinf! the Indian stu* 
diesb mentioned in the /wrfiat, hut mil ven* explicitly, 
Some nrhiFcnces in other works I'lirow fiirliiieT Jighl on 
the subject. At finst he reUetl entirely 011 the interpre- 
leis. whom he tried to check l^’ sheer tact. Later on lie 
made appreciable progrEis in tt^fing them li^' ihe texts 
themselves. By this time he must have ipdnid snffirlriit 
knowledge of Sanskrit for his jntrjKiw:. I'uciiter on. hr 
advanced hir enonglt to translate hy Ivim^rlf from Ssiiis- 
krit inio Arabic and vi(;e“S"eT>?a. Hnl of this Utcr siiigr 
we have not much Idl to form mir final indgemciil. 
He had crtUcrierl a whole libraiy 
fnini Jar and wide* 11 is a miilter of gteal regret for ns 
also that on acconnt of ]x)Hti'cal strife anti warfare liel- 
W'een Ins own people and tlie Indians, he was. pro^ltttlcd 
fnitn visiting the real centres of Imlian learning like 
Benares and Kashmir. 

What interest Malvmfid IriroSitH Itml in the«' studiiTS is 
not quite clear? Evidently' through al-Bironr* infliieni'e 
MuhtnCid got some of hb coins struck inSanskrit legends. 
But uhBlnini was urver tn s>m|Miihy wiUi Maliinlld's 
ways in India, and we do not know Ai.yel of asm(jle wwk 
which he dedicated to the conqueror On the otlier Iwod 
a well known [ussage in th< /Wicrf aetuaUy speaks dis- 
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parogin{?tyoJ liis Indian exploits. 

All ihk attitudetif al-Btnlni changed wUli the great con- 
qiicmr's death. The first tliinn he did was to take stock 
of ail that Im had le^mt ol Irydia. while writing Mca. 

With MasMtrs accession to the throne the aimosphcie 
became dislmctly favcmnible for al-Blrilnl. We know 
Uvere was not much hive h«t between the rather and tlte 

5011, In the days MasOd had been aetuaily labounng 
under Mahmud's displea.-^ur^. Mas-fid was tempera men- 
tjdly a very different man from Ida father. Never «miicli 
sUL-eessfiil in the affait 3 » of state, he was quite a learned 
potson and an enlightened patron of Um sciencts. 

In this very lioob we have al-Hlrfinrs owii testimony 

thattheSuJtan was very good to him anti it was only 
as a markofsmceregtatitt.de that he dedicated 

m that ruler. From the internal evidences in the hook.tt 
appears that it was liegun some time before 42J A-H f 
A-D. and rompleted stimetime after 427 A-H. f 1035 A-O. 

HIS SUBSEQUF-NT LIFE 

He wrote some other minor work-s for the Sultan, hut 
during Mas‘Sd's reien hts main orcupation must have 
liecn the completion of the ^dnfln. It appaers that as soon 

as lie Imd finislied it. he took np other works. For Uis 
successor Mawdfid. he wT<ite his famous *al^ja*ttdhir" on 
<’,ems and Precious Stones, which ha^also lieen published 
by the l> 5 ira. This is reputed to be the best biaik written 
<m the subject during the whole Muslim penOd- H® 
wrote ttiiother liook on Ethics for the same rulur. His best 
known work compiled after he was eiehtj'. is a Mrtlical 


X 


Treatwc Kitabu's-SaJdana dimiing mtli simplit dniRS^, 
some extracts from which have been published by Prof. 
Zeki Valid! Togan of tstanbul in tJic Memoirs of tire 
Archaeological Survey of India. Nt». sjpp. 108-14^. 
An imperfect translation of this worts wait made in India 
in the times of lltulmish, the slave-khig of Delhi, and 
the late Dr, Meyerhof left an incomplete eilltton of it 
which is now lying in the InstiUJic I*niucaiae, Cairo. 

We do not know tlir date of his cteaLti, but tlic 
traditional d^tc, Friday^ the jnd, of Itijiih, 44^ 

I mh. Sq>i. 1045 A.D ], after he was iKH'enty*^’cn.is 
ulTpgcther ftetitions. I'nfortunately we have no precise 
knowledge in regard to the last 15 01 16 years of his fife. 
From a contvmptimry jurist we bswe a rcprirt showing 
al-BfiTjnrs anxiety to team something new even in the 
very throes of death. 

In has remarked rival a scholar 

should try to leani at [east ilie basic principles of twery 
science, even though it nilglu noi be impossible to mailer 
ail the details of a sdence. Me w^anted e^'urydjody to be 
apUiloftopher ».*!. a true lover of wisdom in Uie real sense 
of the word. 

His method of study was to emteentmte on one parti- 
cubir brancli of science at one time and alter exhausting 
oil Its fontents to take op fresh studies, ntwer losing, 
sight of Ids main concern ns a speviah^t whlh! trying 
to make bis own. what ever else he clwsse to deal with. 
Thus every bt*ok that he has written bears the tlistinct 
impress of bis genius and in c^’ery’ iwimte Uiut he has 
undertaken to deal, he hu^ l•^ft original mm tri but ions of 
hte own. What n vast range of iiiidieshet onimiUidiHl and 


what a bdanced and matitic mental oiitinue be had deve¬ 
loped, is not easy to imajnne. He is a most independent 
scholar and no respectorof peisonalkies wher^ irulh is 
roncertiod. He was always very critical of Aristotle s seten- 
tific theories, and no less of Ptolemy's and pomtd out j 
Iwldy wherever be found that they had swerved from 
the right path. Tliiis o/-Vdfiijii beam ample testimony 
l« hU indepc-ndenre of judgement . 

soon ^ "c open the h<Kik» we find him ilisputuig 
and censuring some of Ptolemy’> arguments in supjxirt h 
of the very first profK«iti«ns of this science. And if he J 
accepts the rotundity of the Earth or the Heavens tt is j 
not for the reasons given hy Ptolemy, which he reiccts 
one after anodier.as being mere assumptions of an un- ‘ 
scientific nature, piolemy thought that the aun and the 
motin and other Iwaviuily bodies were of iH\w nature 
uncreated, i‘\'erliijsliHM. iturorruplible anti spherical in 
futm and movtny in circles, as the sphere and the circle 
were tite most perfect fonu iwid more bcconting for those 
bodies and ibeir movements, I*or such iantastic \icws 
ttl-Birunl Uid no patience, he nded them out idtoge- 
ther heyotid science's sphere. He even contends tlm idea 
that the circle ls better suiti^l tliau llie other forms lihe 
the elliptic. H al-BiiTinl thinks that the Earth ifs not in 
motion and staiitU at the centre, he accepts and expound* 
the view for strictly natural and aoientific reasons of his 
own. He is alnuvsl free from Hit* theological or even 
metaph^-slcai bias and works with sui entirely indepctid* 
ent mind n-iWling all the supematurai or suijenititioiiS 
notions about Astronomy. 
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In the fact of great achievementi wc are ap( to forget 
the spade work and other preparatory labtniis lea^tirig to 
stndi astonisliiog results. Jn thecasunf al-Btriinf they had 
involvwl a Iremeodous effort* Tliere is hardly anj' portion 
lt\ this book which lutd not already received from him 
ampler treatment else whore. It appears that with that 
rare insight .wUicli is part of his genius* he had directed his 
studies in cimost ordered manner. He had* ior example, 
started with the suhjfict of Calendars and ChronokigV’ on 
which he tmfl written «lalK>ralely some J5 J'cars before. 
Tlien he took up Trignamctry and Sliadows and on these 
two sublets we liave two of his earlier works puhtisl>cd 
liy the Daira. On the Loiigilndcs and Latitudes he wrote 
several books including u/-?'<;A Jfrf. which deals much more 
in detail with topics like the GblU|uity of the Ecliptic.On 
the measuTementsof the Earth, heliustreaird more fully 
in the same book and in » speidal treatise of izo 
no longer available to US* 

From liis early age lie had begun to coUeri an exten¬ 
sive library of his own on liis favoimte subjects, and 
apparently possessed all the well know'ii books on j'Vstro 
uomy writien witliin the area rxiauling from the Me- 
diterranran Sea to the liay of Hirngah Thrsr included all 
the exumt Greek. Indian, and Mitdini anihors* exrept 
probably those latlonging to the Western Muslim lands 

of Spain and Egypt. 

He is not cine of those w’ho are rcluctunt loackauw 
tetige the debt of his prtdet^swr^- I** preface tic 


expre.^ hb lull tuall of fUm and 

lakes ec^ual care lo inriicaic hb own sl.are and views 
where occasion arisw. He intended lo an 

up-to-date Encycbixiedia ol Astronomy M^iipplantitiff 

.ill previous works ranging horn Ptolemy's .»/ 

l.bow.» teacher,Abii Sit^r. Atn.o.t 

a tradvtionhadgrownupof^dinfi comprehensivdy.and 

there wns another siicli work written by Abu'!-Wafa also. 
For those who have not studiix! his life and works 
it is nol easy to realize the |uitRs heliad taken to master 
the entire subject t«fore putting ins pen to this book* 
He iind already commented on all tlic outstanding 
wprks Of hb predecessors like Mabash. ai-Khw^axmi. 
Al-F:trghanl, a) Balt5riT» Abu Ma'shar and the Siddlnui' 
tils of the Indian Mtronomers. He bad himsidf com' 
piled formerly some more restricted and nicuk-ratc sized 
texts on Asrioiiojny, and even Astrologyi In which he 
wiis thorongbly versed but docs not appear to have 
implicit faith, tliough in the people’s mind and in the 
court he WHS treated as the greatest astrologer of tbc 
world. Some fi^'e years earlier he had compiled for ati 
dlticatcd lady of Ids native laud named Railiaua^ his 
Kmut-TiifhJ^ both in Arabic and Persian versicms, 
treating of the elpmcntary Mathi-malics< Asltonomy mid 
Aslrology* l liere he remarks tliat most people consider 
tlie last subject as the real fniit of the entire science, 
although on his part he prefers to range liimsidl on the 
side of Hie mbority- i.c. those who think oilienvisi!- 
tn ai-QdiiUn al-Birilnt's mcihod b to cnllect the liost 
available information on every imnt and sometime’m 
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jniportani mn tiers to rendtirH hbtoricnl atid compomtive 
treatment and to disclose whatever he had personally oh* 
serv ed or investifiated os well as ihe ctimpkte processes 
tv which the varlgns results had been achieved. 

Tie liad a special shill for devising; iitstramcnts and 
iv{uip{>e(l under his owTi siiperv'bioti twvi nltservalories in 
Jus native hanil and one at Gluiznah, He has left fftiite tin; 
best book on Ailralabes nameil still extant in 

inanuscripts. Ho invented for the cathccbaljiuosiiue of 
Ghaznah a litnc'iuachine based on the ttotiian caltiindar* 
lnjt was mucli annoyed by its rejection by tho Imam on 
account of its boimr based on a non-AlnsUm etdendiu as¬ 
tern. He remarks that Uie measiiremont of time was a 
purely secular matter and convenience and utility were 
the only constdemtions which sluiiild prevail. 

It woidd. however^bc unjust to compare ai^^dnatt with 
an Encyclopaedia of modem astronomy* as the forouT 
lias a very limited range. H is only when we compare al- 
Hfrilnl*s. work with his pre^lccsssors and coutemporurteSj 
tliat we notice his advance on all sitlcs. 

AL-BIRCNI'S THEORY OE THE UNIVERSE 

al^Blrbiil iiad some ideas very strikingly similar to 
Ujose of Einstein and otlier modrrn scfcntisis repurdiug 
die Universe as a whole. Like them liecousitlerwi U to ^ 
siluatevt on the uuicrmost surface of u sphere . 

ir^ j 

Like Einstein lie also rcjirctwl the klea of the universal 
gravitation as an actual force on the grruiml id Hs being 
altogether «p|Hjist!d to exjierieucn : 
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^ ^ j'^ ^ J*LlJ 

ivr^)'^^ 

Fniihcr aJ-BiriinT cor^dered thoi when a part of a 
f&assat rest iuoN''es from one part to the other, it moves 
«ri a stiaiftht line, but on the other hand tB movement 
rnttnd another body at rest h of a circidar nature and 
repnsenis a movemeni round a fixed pcfinl like the 
Earth’s r^entre. 

Jp il ^ 4i» j^T ^ y J 

LJI U • ‘ j*^ 

li_Jt -j* *»- j* Ja^ jJl i^al-p4 il 

(r\ ^) 

Hcde too he ts'very much in %reement n'itli Einstein, 
who held tltal curvature of the space^tUne in the neigh¬ 
bourhood of ilie Sun causes the planets to describe el¬ 
lipses. whereas if all the masses were infnrttely removed 
tliey wiiiild describe straight lines. 

Nt> iloubt al-UTrunrs cuttceptiun of tin? Universe was 

more static than that of our modem astronomers who 
hold it as an alte^eilrer restless tHiKty full of mbvemenfa 
and even expanding and eontraettng. Of course some of 
these most ads-anced theories can in our present stale of 
knowledge Ih< ct^nsidcred us mute or less of tentative 
nature only, 
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NuwiDll’s theory nt L’liivursaJ (travilatkinal [luUre- 
maiiK'd undisput*Hl for two teaturicstill it had to be imxli- 
fifd in the Mjjht of fjeitcr kttnW’lwlKe and suhstitiited by 
Ehistein’i. more advanrtd thnorhs of Ketaiivity* wbkh 
Imvp revolutioiialiiiejl oar ideas oi Spare. 1 iniv. Matter & 
ETU?rK>' as roticdved h>* lumier thinkers, so much m tfiaf 
in the presimt stair tii f>nr knowhstee wc find Hertrand 
Kussel remitrkine 


“Jn fart because all motion is relative we .-unuoi 
dktttiipiish between the hyptillassts lhat Uie Earttntte*s 
Ritind the Sun and the hypothesis iliat the Sniv 
round the Earth. The (wo are merely dlffeteni ways of 
describiti^ some oenurunre like saying iltat A maimss H 
«r B inatTfes A. .... To Kepler and tkdileo and 

their opponents. Imwever. shiL-e thev did not reoumt^JJ 

the relativity (»t motion the question in debMite apprared 
to he not one of ron^'enience of descriplioti btji of ohiec- 


tive tnith. "tiuKinw a it 
ft slundd go lti the everlasting credit olal-Hlnlnl that 
much in advance of Ida times hit held an ideoticaJ view 
aiid has expressasd il in Ins 

* jj/JH -C. Jr- > 

^131 Jo. .aSu. Lr if 

* diyi J. ^ 

crJ ‘ 

‘ ii' .Ik , (Ht >' * ^ ^ 

j! V ‘ J ^ ^ 

^ ^ Si *sfr ^ 
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■ ! yaw a. kiiMi Dt Astmlabt*. invi-nic^J by AbB' 

Sa^Til-itlSijKT, tJO( »-cnitp£i^'*l of t|n> Nortticra ami Scrath- 
cm «<'tlun 5 i)S ihL> SVy, atiil as flz-^;uIrJiq?, 

j liktxl il itniiM iiH?ly .umI pmis<.*<l Inm u grcai deal, as il 
njsted tin an incli'jNinilntit foundatkio, basis nf its 

o|.rmtu(ii.tnd(ion>uurti<wi lits m fMsiW’ lliai 

tilt* motitTn Jits i«a tbc Biirtli and nnl in (in* Sky, 1 swi-ar 
that il »& an nih ^rtHinty fxtreiiU'ly liiifiLiiU to resolve ot 
bv niy fi le trout mdiol. Tht* < 'irttniitt rii'ian-'^ am! A^roTJorners- 
who ttepenil nicrtly on ihc* frtim tneaiunv 

nieitts. have tji • jiufons (u coiitradirt this iliettry.Fbr in 
vU'W id the fact vlntt ii ih the same so twr a* the (iioveitieni 
itself is concerned whetlicr im*' asrtibes^ it to the Earili' 
or ilie Heaveiit. ]ii1>otti the cases H does not afteci Utdr 
science, bui it it iit ^to-isiblr it> f ontradicT This beJiel and 
rcsuii'e the umvi-Liintv ilien amongst all the plulosU 
pUers tl sitoulO 1 m i he i oiwerit oi lite pliy^iicists. " 

It may be |H>intL'd out here Ltini itj(*.i}ticrstiitu ol t)w 
Earl 1 1 -8 movKiHinl was Im-'iiji* very keenly ik't^a t efj 
uMum(rist the Mu^nii Astro (miners in die lulh and n th 
cruinriK*^ of Uii < ihriKUaii era, ioid the of their 

dtscussiON are 'dll di^'emiblc tii wiieref jip- .¥> 

& 5 J 1 al-Klrutii lia.** trii'i] to meet tlielr nbjurtiotis. li >s 
a pity llint tlii. ivorlaoi .u-Si)zl and otlien who lichl ^uch 
rh‘U>Ii!it't'fiotft«i vivi'd. Itisivrtttin that I'eiduries befon.' 
iAii>einiiats, B h.'.o ,\{nhJtUi AsiiontnnerHi liad freely Udievi'^i 
and aorkeii oil tlitn liy|Kithesis. 

Siinitai'lv, re^fanliUK tiravitaihin ?ittnie o( al-ltirfuii * 
cnnteiit{x>ria!ib:'i and Kewlnn reiituriiis alter lidieved in 
a nniiTTsat f</rr< ><''idihK in matter nud attmrtiite Hie 
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tioctieb, AJ^U^rfin1 did ttm ut Hiirji h universil iurrt:. 

Nor ilic) hlH irnntcnijianiritia lltnu’l-Haittuuik 

AAri AI>i!i'5aiUoai-^ht. Like Einslein all thi'sc buiteviel 
tiuil grayiutkiu U nnly t;lie accelmtlun of the mans and 
is neitlier dem'CKt outside oor {airts. and 

wiMitii uni deviate onle^ obstmfttt'd bviwtue impedimt^L 
I take Mberty to quote Itoio Bl-Kliftafn! wlia wit>te swume 
75 years after at-Birfmi. lucnrnwing (mm the tW(t abave- 
montiutil'd Muslim stivtints:— 

il>i W J' 5>5' * (sJl 1 

li' ^ J* 4 }:^^ r^' J ( *':* ) 

Jj/Jll ^ 5y ijS 4l 61 > JaS fUl 

* 4 4 jUit jjc j j?* ^ ' 

-0-*L J' 4i* |1 U ^ bft in i * f 

f n ^ T''=^) M J' 

Iwnic I lay we may iHrrhajw iliseovei soinc mipublislied 
wurk of abBTrilni where in tu- may Imvfr dt'ali with the 
«uh|ect in detail hni we liiiw HiiffiLicnl iiidimtioits in 
oi-QilnftH that like onr inuNlem srimtiM, li« did no« a rail 
hHieve in 1 he:objpetiHty of sueh force in the l'i)i''er!ie 
(’OSM^M*O^V 

In i}/f^ aJ ItidlnT has not hajtafdtil auj sHentifit 

hypothesis aboui the orif'ius of the riiivem*. bul in of 
Tahdtd we Imve u luttg ilhicotirse on thfe subjwi Ajjaln-il 
the pfevident pliilo^iphtiritl idea^ of the Univurv lit.' Itas 


,lf,niousirflipd thtit h l aiinoi in. treats us- elcrnat. On 
Ihi'^ other hand from the cvidenre of the nicks and the 
study <if tbr naturEit forties like wiiter und lire on the surface 
tif the EarUi.hecondudes that in the long ijeriodsof it^ his¬ 
tory it liHS heett and is stiil niviler-going dianges, Hut it Ls 
not (.■ftssy toft»mp«te diR prtN^Lw t ime the Earth slioiiUi iiave 
taken sinr» its ver>' beginning He was ver>* ttiuch iiitcpes- 
ted in the various Cosntof'onies known in his time and had 
ewn eollwiud of them in ids book. 

♦ *V\ • AU ^4*. j J-J' dlll‘ 

^ ^j} 4 > ^ * 

which (omicd astipp'emcnt to anoUier earlier colleciton 
by a pliysicum. AtMlu'l-Malik of Must relating to the begin- 
ning and the end of riie Earth. It wtmld rejiay to persue 
thin ffiUhjwd in Prof. V'aJfill‘s extracts and irioie cantpielcJy 
in the original text of the Kihtbu't-Tttkdid. 

THE <;E 0 -€ENTK 1 C I HEORY ok AL BiKtNl 

III iil*Qdniin. ahHTriln! has upheld the Geo-cuhtric 
iheorv. not beeause he* wnsuTia\v;u*eo( or belittled ilieRel- 
lO-ceiitric theory. In fart time was not yel ripe fordecid- 
ing this pTohtrnn with absolute certainty. The Astrono* 
mefs were still busy in observing and rollectirig llieir 
data for ch^Htkitig as well as correiding the former obstir- 
vations. It goes very iiiiich to his credit that al*BfrQnf. 
as we know, Uiroughout kept an open mind in such 
matters. We have to remember i he difficulty in support¬ 
ing the Hdiu-centric tlieory li was the afiaence of any 
apirarent changes of the distant stars' phices in Ibfr 
Heavens or of theobjwd^ (allitig from tiw height on the 


4\\U't viTv mmlmi otwcn-ft' 

titiiis iuul rompiUftlious ^udi sbiii (parallax) ]ut> be^ii 
iw'ttuilh' nljsun't'il in till’ ca-if ol s^irnr nearer stars ami 
the ai,tHn* Nelitilar. Bui in llte absence itt tJic 
ti'li-scope amt titliermtHleni in^lniinejits ul pretasion. the 
iindentshttd nn means fo asceiiam ^tidi disploeeinents 
til fart esct'pt .» kyv phiUwipIiers like Ibn Sint* am) 

l-aklmI’d-Dill itinufilit tlmt :dl the fbici! stars 


tielunf'ed in the rme and ibe fwUiu' i leavun and nlated 
iia iiigtiinn* ironi tiie l^nh at jt miirh stmrter nui^i than 
uviidcmi' tieitiesT stai’ Koch pituiel , llluy lUoiJ|{iit., tiad a 
iejMirtite Jieaveii tor itselt Ami then they liotl antiiher 
.liffiniltv io fiuie. ia-, thesnpjwwwil mm emeu t in ihe 
drele, an uli^a tirifiinaJlv based on Pbt'* and AristniTe s 


meta(>livhic.u] nuti/ins ol iierfectinn and Uunty' 

Kvi-int. hu^ earlier days, in Ids cunm.vet:sy wiU. Ibn 

Sinfi. al-HIh'inT Uiul niieationeil the snuiiiim-?^* of liuv 
notirnt, asiwjrtitm on part flfc e.|Hal valnhty ut rhe 
ellipiiriilnr oval torm- The same tshis v-irwin 
It btunds lu iHsnwSit tlifii he earner** fbw? tuNie eery 
revoluri<mory idra «f Kapler, who for the fir«t tnm' 
eimn«*iaied llt»- jiliinetary movimient;^ in Hu elUptiral 
forms. 

Kv«, tom Utaowi. tMd.« AM N-a=.t'* «. Ittt' 

SH'imilv oi rte EtolH V -T 

it is « ti.;.! .o I..II. »ml lib liulbl I"' 

..f IlK HB 1 V..I 15 iilKW's niranl im-rr fMinifttw ro- 

pn-wiiiu(mi.)(m»ii-'ii>bsi:mi<i'"»Ki"'''*!’'*'- 
tiirm 41X1 imllun* mure real •» “ 

Jl 1 tuJI .i >1i ^ 


jUi j :?-Jf J 3=-^'*-?^-> 

• (i ^) 

Similarly al*Bin5nt i^mafk*. in ul-(^thiRm— 

c.^ ,11^ jfi j' jii r C/ j' ^ 

j-jA J'^Ji-' jJ* *1^ J' ^iJ^}' ’?'j’^' ■>* 

:j>-'j a > VW i -VJ Cr* •/’/^' ■''-^' 

J' j ^ ^ vV '*■' •> 

. (r. ^) it fi.^-l!' W J> 

“ U bii‘t|iiallv conc4?ivn1tle tlinl thnslwptof lU* Univensr 
be spherii'al, woval or ctlipiirnl or oylindricaS ur l oni- 
cal or (.'ans^istii4; o1 several side?., Ptolirmy's argument 
(rom tbe stars retainiiip the same niHRiiitiidi's in all the 
parts of tli«^ Heavens and keeping the same direiition is n<> 
Siiffidenl reason by itself, but it pTwIiKies tl« other 
formsowing to the nature of the motion iiseif as well as 
the figures ibat the heavenly boilies describe iii their 
movements," 

It trarmol. Iiowever, he denied tivnt all these old roas¬ 
ters were straining the evidence lu bring it in line with 
tlie idea of describing t he movements of the heavenly bo¬ 
dies in circles. Pnr if it were itnc lliat the Earth is in the 
centre and the Heavens move nmnd it, it shovdd have 
senwl as real centre and the very pivot of their t'len* 
centric Heavens, Hut all tlifise piaitets' centres never 
nctualiy corTesp<»ndetl with the Eartlrs centre and they 
had to invent the <-nmbmiis system «l the Eccentrics 
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aii<l tpicycles to ftescribft tlit* patlis aa rwurriwl 

by the stars in the course ol their iippan*tit motiotiti. 

Witli the ad^’anre of Si*ience we ttn; at ways wiser 
thun our predecessors, hui let us Rive them the crt*dii 
lltat is their due. Hibi ilieory. how-so*«^'er faulty,achiev¬ 
ed its object to a very Rwat extent, so far 4 l» the study of 
the apjtnrenl aspects of i he Heavens was concerned. I*ut 
otdinAn' put^jnses it IiardJy maitor* whether we < ftnsider 
the day and itifibi due to the raovenicnts of the Karth or 
the Sun. 

How someeinincut AAtronomerslike Aristarchus. Aty^' 
abhattu and al-Sijsi were able to advance the Heho-ct u- 
tric theory could only iu; described ns hichy flashes of 
insiiijaitciu, not mucit basml «u tlic known demonsiraWr 
fhita as on more or Itjss Imrest assumptions. Hie aoiue 1* 
true of Cofiernifus, who wils yet (ur from any precise the¬ 
ory ol the UntwriiC. He relaiuetl the system oJ idri-les 
and Epicycles. It was really an advance on luany fnmt-s. 
the invention of tclescoiie. use «f i>endulum and the pre¬ 
cise observations of Hmlie wild sulhsotjueut tht'oriKaiton 
of Kepler tliai evenloally led to Newttuv, aiul iHiiurtiiues 
to Einstein. W«. howeiw, do not know if wa lia\e yei 
reached the Ultimate, perhapsk we shall never rearli the 

end in our sciciiUliL' adventure. 

It was only the hihours of the ftreal scienttsts like al 
liirunt that (jraduoliv led to extend om raURe of know 
ledge. Some of tlieir ohs^rrotiotis are still Vahuihk and 
probably of perennial iutercsl. tftbers lave fort their in 
iTiurii- ^^ue. As AlihN'asrMansur rightly reTiiiirlo-d: Tlife 
only shows that Imman knowlcdee, like human nature b 
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iiiHwiftct- 11 h* fruili is rliHicnU *i» reiutU tin* uKuniit*- 
nr iLbM)liitc iTutli is hfVOTitl the twtch ol nctenccr— 

ji j i 

(>t - \ - ^ ^,X sIL-jI 

CALliNPARS ANli rHRl>KOl.Ot '*V 
After iliwTii^stnp in an original manmvr l^tnlemv^S six 
pmrosttiiin!* tl>'* splK-rii-tty of ilw Heavens 

and tlic KanU and the ftxetJ and i:oiitnil. 

irenieh insilinitirant , pr.Mtinn in Uic rniverstN ami the 
nafiiw of the Basti?m and WeMertt m<nwms in ihe Hea¬ 
vens* al-HjrfmT pri>cTis?tl« in define iho'a? inm>;inaiy eirrtes 
Ut« ihfi Pol<»f>. Kfjnator. IjiinBitiidt**, Laiitndost.Obliiiuity. 
and *liL‘ sdp^iis of Zndsac etc. wljirlt are iisc*l l*y tlr*' ^ 
mnmmeri as technicnl tvnns t«r their (reatmcht td the 
Heavens and iht* Barth itnfi which ewry '^tiidenl si mold 
know before the sub jeer; 

Tlve next part trom tlje fourth chapter of the fint 
In lt> Ihv end ol tht^ next Maqala {pp 1 rHatc^ b> 

the db«1iision uf Time lui irL^ted in Astronomyi and alter 
ihirmintrihe tlayHittjhl and ihe vanitus kinds of lujtar -*t"* 
stilar nnmtiis und yttus, prot-wds lo render a detaih-tl 
aiTOurit of the calentbirsol the dittoiiim peoples knowit 
hr Itw aiitJnir In iti-Qtinati he has supplied additional tn* 
lomtaticin alamt Indian'syslethirand the uunJeoiconvert¬ 
ing the moht important IrKlian ifni Sakkrda into the Hi)* 
rah. Vwalgcitl and Alexanitman eras and vice-versai 

Acmnltni^ Uiat-HfriinT'* ruu^nivlins Zoroaster, the nohw. 

priiphift ol Iran, li^ isl .*<17 years Udon* Ale.-catnlor, IP- 5 ^^- 
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and 12*8 year* before ilie last Persian Emperor Ye^clgerd 
(p. T31). Similarly he points out tliat the i!ra known after 
Alexander bc^an from the tenth j'car ol his death, and 
most important era Sakkala precedes by 587 years (he 
other called Gnptakak on which the Indian Astronomical 
treRtlsc Khandakhandyaka is based. 

He points out that the lieginmog of the Miislmi era of 
al-Hijra coiresjxmded with the first of RanijitUi wccordini; 
to the pre-Islamic raiendar. He caknJates that exactly 
3472 days had elapserl between ai^Hijrah onrl V'estdf'enf. 
He Itilorms tis that the ancient Andis had leaml Uie 
sj'sretti of inter-caJarion trom the Jews f*f ^athrnh some 
200 years before the PrOpliet*s inj^pation tn Mwlina, and 
Uic ptbtTtnuigc to Mecca as well as tlte marketinir daya 
and frstis'als fell in fixed seasons. In ihe year of the Pro^ 
phot’s migration, the pitBrimane fell in Sha'btw. and so the 
Propiiet did not like to perform it and rijaiored it to its 
oadenl position after the comiuest of Meix'u. It'is jUso 

noteworthy that according to al-Hlr^l. the Pcophei dierl 
on the {tth of and not on the uth asit is 

generally Inrlie^'ed now. He calculated that nine yeai^, 
eleviin months and twenty days liad cla|ised since the 
<iate of his migration, 

Very valuable and curious iofnnniitiNi may he trlcaned 
from this part of the hy tliose interested in the 

histoTy of (ificicnt Persians. Jews and nurstuinj! living in 
the Musiim lands in al-Bfriinrs timn. For instance, hr 
points out that the Jews and Chrbtiaiw very much difte- 
rtd amongst themselves in reckoning tlw 'late of Adam 5 
hinh. He. on his part, tliougbt that it was not possible 
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to assigti any exacl dates Xor such rnnote events tor 
wlriiJii no reliable reports were available (p. T-^S )* 
other hand like uur modern Geoloi'UiLi, he believed that 
verj' tem^ periods of time were needed to account for tho 
pnst history of the Earth. 

TKIGONOMETRV 

The third Maqala deaUng with Trifiimomctrj' lias 
Birearty Iwcn trajishiwt in Gcrmjui by Carl Sclioy and 
subjected to critical study hy M^^ M. A* Kftoittiof the 
Muslim iTiiiverHitYi Aligtiirh, in hb article '‘Al-Blnini and 
Tri^oiiomctiy' in the"AI*Hirdni ConunemorationV olume 
wliiidt he concludes by paying a tribute to the mathwna*' 
tical (genius of ai>Btriin 1 : 

■’How astonishing ii looks to modem mathenmrictoius 
that a person ihousand years ba«;k happens lo 

protloce so much original work inspite of very little 
ri^urves nt tlwau times, at the same rime plays a consi' 
derable port in Ui verse fields with astonish tug accuracy 
and mathematical carer 

The world still knows very Httli* of oi-BiriinT as a 
great mathematician and many of his original contribu¬ 
tions to mailiematics still lie hidden in the of his 

mastcr^work the QtmUn-'i-MM'MJ and many of his other 
hooks which {xuiiaps may tie^'er come to light," 

OBUguixy’ of the ecliptic 

The fourth Mat|ala ojicns with the detailed discus^O’i 
of the Obliquity of the Ecliptic, a subject of much histo* 
rical and iudentific importance. 

Wo know that in its path round thr Sun tfie Earth ^ 
avis U keeping an inclined angle of about .13 'f« degrees. 
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al-BTnln! i^alLs it Iht? anglt formod by Uic lmer-s4s:ti«n of 
the Celtetial Ex,|,nittor and the Ecliptic. 

{ jJflc'Sfl jAi jA »' ^ *1^'j ) 

The Iiirliati. Chinese and earlier Greek Astronomers 
agtoed that it amounted to i4 dugrets. Ihit tlu* later 
(iTcek AstTotipnicrs like Emlostlicncst Hipparclws and 
Ptolemy founH that tire angle had dei'litied to 51' 
and !v()me seconds rjuijpng Iroin 10* to only. W lien 
I lie Muslim Astronomer miewwl their oljserv-ations in 
aUMaTiiun's time they discovered that it hud still turther 
decreased in rhe meanwhile. They llitnight Lliat it was 
doe to the defect hi the insirnmerite, and theniitlcr was 
pursued contiiioiisly by their snreessors to«;5iahli,-ili ttie 
real value. 

After mativ observationa from time to time the results 
were found to vary from 35 to 32 minutes, at-3friinl htjn- 
seH rffteated the ohscrv’iitions sevemi times in KhwiJmjsa 
and GhaznaJj and found Hiai his results, anmunting to 

tallied with tliose obtained hy his ItJostrious pre*!- 

eeessors like Mulianimad and Ahimui sftms of Musa. 
al-Battam, IlmuV^ufl and Abu'l-Wafi. According to 
Nallino, al*BInlni's value exceeds to a nominal extent c<f 
0.57 only. 

It did ltofJlOwe^‘C^. strike al-Blrflnt that in reality (he 
angle of the Oblicinity itself had been dcclitvmg prugr^ 
siveJy. It was resen ed to some otlmr siil>seqnent Muslim 
Astronomers like al-i^ojalt and Xasim'd-Dm t« 

come to this concfuslon. which corresp.inds ''-iih the view 
of onr modern scientists, wlu* compute that the change 
fimounts to about u ntbiittc in ti 5 yoars- 
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ASTRONOMICAL GEOiVKAPK V 
In tliis and iIjc nest Maqaia iU-Binini dealfi with the 
theories of Utitiid^ and Ijoni{jtudes and their applica- 
tions in determining times in day and night and fixing the 
posit iotw on the Eartlis giobe. This was a very favourite 
stibjeet of ai-BIrrnii and Ins at-Takdfd mainly coneente 
with it. There iie mentions that liehatl an idea of wmpiling 
a GeogrBphy.cotnbinhig tiie features of theSamamd Minis- 
icr af-JaihSni*s work (now lost ), destn-ibing the various 
i;ountries amt iUiisiraiing them by mai», and other kind 
of b<»k5 ( like that of I bn Khurdadbih) imthc Routes and 
DigUnces of im|x)rtaiit phiresmeani forihe ijcnefit of the 
state and till' travellers. He tells us that hesparwi neither 
his influence nor money for roUeeting iiiformattoii and 
eonstTucti'd a hemiaphcrc of iibout 15 feel in diameter oh 
which he markeil the Longitudes anti latitudes nscert- 
ained by Ills ^>wn investigalions or from o1 her reitable 
sources. As we know llie work was interrupted by 
Molimud's invasiun of Khuiirajtiii in A.H.qo8. 

His resemrcluis in Geography lottstitute a very signifi¬ 
cant part of his origimil coiitrihution to our knowledge. 
Pr, Zeki Valttli Tpgon has already ptblisheil ^ome ex tracts 
liom tile id-QiSHiin , as-Stiiiittm and j /*JmHdhinn the above 
mentioned Memoir unfit U^tl BirnnVt Pidtve 0/ ihe Worid, 
particularly (roin the Ht-faMld. which served as a middle 
stage Ik tween his researches in Khwarazm nod the much 
more advanced knowledge amassed Udare undertaking 
al-QaitHM. 

h b a pity iliat most of the uiber lioobs he wrote on 
thU subject art losi beyond murh Itojie of recovery. We 

arartYf 


kno\\' ai leaAt the tulkiwiiia titles from his ouu Jbt com* 
pUcii b 427-A-H. I. 

\ * ■ 3 ^ 1) 
J T * • J J'^V' J *nV (T) 

J J .:■* J 

jTu , j>3l 3 slli- J (0 

^jJ T • j JjW' j !>• *-S^ J (®) 

Jii J»Wi ^jr Jj* j Sjli* j (T) 

^Ji'V’ J JU-' 

j £ * 3 i ^ 31 v| 

-i J J T- 3 3 ^'jJ' 3 (a; 

jAi j ^ ^1 ^1 3 3^’ 3 (^) 

*, ^n u-j'; ‘ '=-^' • (^ v;-) *3/^ 

and half a doaeii treatises on the con^t dctcrinuiatifin of 
the Muslim Qibla, a subject also briefly tJeallh with m 
argimn. and Ut-Tahdid where lie rightly empUasises its 
importance for the correct perJonnance of Muslim pniv 
era, Besttles the theoretical discussion, we know he actu¬ 
ally took tiie trouble to fiit such directiun from Ghsmah 
ami another place in AffihanistSn called Bust, 

HIS PKEDICTION ON THE f <1STENCE OF 
THE AMERICAN CONTINEM'i’ BEYOND 
THE WESTERS SEAS 

In cljapter nine of the fourth Matialali. where al-BlrOnf 
presents a sliort acranmt of the inhabiicd world, lie re^ 
marks that the Greeks luul tcrmroatwl tlw mliahltrd 
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wi^rlrl on ibrir siileby the f'onst line of t lit* Atlantic tJreaiij 
as tlu^v Itad ni>rciiorts except iilxmt those islantlstruita- 
lies and Miuleiral. nei very far from ihLie, Nor did the 
reports fnim Hit* Far East ckccihI beyond the limit of n 
half dtch', lUuf. couliuint; the knoven Jnhabkatton niamly 
lo the two noi'lheni (piariers 'k the globe, nut because* 
says our author, it tieressary by nature or cliinRtic 
1 ‘omUlions hui iimply bi:ir,iuM* id the lack of reliable 
reports ahrml the Teniiiiiiinp ipiiirtfirs, li is itultwl tuosi 
reniaTloible thiil he fjoes still ftirther in liis (U-T»hdfti by 
assertintt that Innd luit^t exist Iteyond the Tiea5 
the \Ver5tem niul Easteru rottsl lintsi of the known world, 
thns. anticipiUittg the discovery of the American Coittb 
ncirts in th«i Western hemisphere:- 

o' iU Vfj jJ j jl3i j li 4t• 

^ 4*ii ljI *—3!- fi* tiiUi f * ♦. • J'jr jl ^ 

♦4 jl\\ o/ j u]t :3s^ 

( Hi 

There is nothing to prohibit the existence of iiiliabited 
lands in (lu* Eastern and Western parts. Neititer extreme 
lieat nor coid stiUltl In the way and 

therefore h is necessary' tliat SoiTne suppixuxl regiiitw do 
exist beyond { the known) remaimng regions of the world 
snritiundfwl by wnirrs on .ill the sifhrs.^ 

HIS tiENKK.Vh EfCrUKE OF THE WORLD 
Even the genct.d picture of the wmid as prc^nied by 
al-BTrnnl Is nmitirkahly armrate. He tdls us that tlic 
length of tlitf inhnbilef] world is greater than its breadth, 
h is surrenmitxi by the seas on all its sides, and the 
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varioiiii occanj! in tie Karth, East, West and South all 
ctmibtnf^ at dihcrcnt paints. In the N'orth, his limits are 
set !>>' the lialvitations of the Sttwars. Uulfntrs Knssians, 
Sclav? BJid Azof's, fn the West by the nnrtheni ref^ns. 
of Africa, Spain, Trance ;uid some other jmrts and un- 
knmvit bods, amt ilien the coldest regions nnsiiTtcd for 
habitation. In the ^lt>ulh^ except ihc I'ronpHof Rast'Imiies 
isbnds ( sSi j i Jiji > liWjfl i ) ami 

Ceylon and a teiv olheirs, he admits nmliintt iniich is 
Icitowii uf tlxe lands or pt*fi(ile' fiain tie* salloi*s in lliose 
ptuls. In I lie East, Qiina fcHmshisUTmimis, atilimifih 
mentlinu'tl alw>ve, he vety much beirin ed in the i>xisienec 
of the regions ( Japan ) king in tin? ]ia 3 iieriHH'i 23 in 
as in ihe West. 

Esi'cpt fot the upper porfions, he kno^s. nfithiiig miieh 
of Africa bej'oiul the soun'-es of 1 he Moon acros* the 
Equator after which lu* Hmughl the oreans romiui; from 
the West and tiie Ei«t .omhined. His detailed knowledipr 
uf the seas, gulfs and inland lutes like the Caspian U 
Very precise. 

MHASCkEMEMTOFTWE EARTH KV AL*BlKCNl 

tn chapter seven of the fifth Msiqttia, al-Kfritni deals 
'rith tile dimensions til (ho Earth's g^ul>t^. A < 1 lia^oaJ' 
ready irealed tlik subject in full delai) in my s|)ccml 
study “Mtislim Rpscarche^ in (jeoflcsy" in the t4imme' 
morative Voluint* publisbed by the Iran Siiriidy In 195* 
on the (X'cibdon of al-BFriinl’* MlHcnary Olebnitwns, 

I propoiMr to toiio]i ii]Xfti it here rather very briefly*. 

Tlie ancient firoek iind Indian A^triiHomers had 
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jlUmfited the niesiSTuenient ui the. Eaxtti. hnt llie -Man- 
dardsi.! thrir mea-^ttrementi^ u-«e not i>recisely known to 
the Mminorncr. of al-Ma'mun who was keen to know tl.e 
actusJ ditnensions. Hti thereforep ordwed two praties.to 
measure aepaiaiely two dt-^Krees of toofiitudc by ojH-Tat- 
inu from the same j^mt m opposite directions in the 
plains ol Sinjor near Mostil. After comparing their results 
they computed rhat a single degree eoitsistcd ot 5b 
Arabian miles and the Iiarttrs circumference so, 400 Wiles, 
which according to my calculations come to 3 (> 4 , tob S, 
feel,and 44, 825 1/4 English miles rtsspcclively and when 
compari'd with the modern calnalations tlie lormer ex¬ 
ceeds by mfle and Um latter by 171 miles only. 

Ill order to satisfy himself. d-Bfifinl tried w-itheUtt 
siit^iess to mcasurr a degree by the same method in tlic 

plainsof IhhLstftn (Jurjan). Hot later on. while in deiention 

in the Fort ;of Nandna (in West I'unjab}.he nssortwl to 
a trigonometrical metiiod as suggested by al-Ma*miin '3 
Astronomer Sind b.‘ AH-Tlve whole operation b described in 
ai-IaArfiif without mentioning lib actual values . al-UirSnl 
obtaiRwl bb own by calculating tlie lieighl of the peak 
of a iiiomitain in the neighbourhood plain and ascertain¬ 
ing to the sight the decliniation of the horiion from tlw 
point. He found the length <il a degree to consist 
Ilf alitth tnore than 5b Arabian mileSi which* jwcording 
to my cuiculatious. falb short by about i * miles in the 
radius and 70 '/« miles in the cricumferencc as iromparcd 

with our nufxlem scientbts. 

Asligliliy different account of this event is also given 
■n at-Tahdfd. Jrom which I conclude tliat it must hai.* 




lutppt-ni-d towards the end of A.hL 408 or to> 

wards tiit> \»ery beginning of 46() , when atxm after we 
find al-Blrfint in a ven* ^le state of rntud wandering^ in 
the neighhourhnod of KSbul. 

t ma>' further mentiofn. by tite way. that subseqoentjy 
al-Blrunt afso meamired the area of the Earth's stirfarc. 
and its volume and weight fn gold 

We should, however, rcmcmtier that althoi^h liLs results 
came very close to tliose of al-Ma’mtln's Asmmoraers, 
al'Hirfini has preferred to use their measurements, as he 
says their instruments were more precise and their labours 
of extremely exacting and fastidious nature. 

TABLED OF LONfilTl'DES AND LATITrUES 

In at-Tahdid al-Birum telts us that as he had made 
(ihaziiah tiis second home, he wjis anxious to carry out ail 
liis fa\‘ourite scientific researches there, and determine 
for the first i jfnp the correct Longitude of tiha^iUili by 
reftfredee to Baghdad He ha<l fixed the former's Latitude 
as soon os he was Uterc, hiii tlie cstablishrnent thr 
lojogitudc was a much more cnmplicatinl aflatr tl«r 
time he WTiJte the ji resent work he had accompUj-hed it 
SuccessliiUy. 

It is necessarv to rememlwr that in tlir rualter ol 

m 

I-ongitude much confusion prevuiJi^d in I hose days. Some 
hud taken the Canaries Islands as the starting point, 
according to which they calculated Baghdad lyiiig 
degrees to Uie East, while others treated the farthest point 
nn the Atlantic coast as the primary LonKitiide, accortling 
to which liaghdad was supposijd to iie at a dbtance of 
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„ only. al-Bln-.... 

^ ^ * . 1 t-,f Pj^t^ViJi arl ami (f atncttm 

between IfipLoni^itudesolKiigutia 

this r«ull was ol>'ain«l. Ho, toweva. atoirt"* «“ 
taspits -.1 Ws be* ««“'•* ''' 

slight tliffeimc^ m bis camimUtioii, 

In Older to aseertam the >Tt5l simoimt 

n™ infciroattoi. b>'''™- ™' 

liUIistnl raon: Uianbw names with al-BallSMs i 
and .h, cnntnnla oI e»mo rontempomry g»e«- 
Jeal works like rompikst onlytalf a 

anlnty e»rt». One will nntire iha. ostonsivo mg<o>» 
like India little or altogeiher nnknown to the outs ess 
have come into full fight. i)l anitse. his knowtolge a 
Iiniia is tacomparably ti.e finest (or limes, anti meo 
later when we come to ,\biil-Fa*i s .ifrt at Akhar * ***” 

11 is, however, necessary that excepting a lew , i he 1-^8 
tudes lUitl teatitudes in havp been fompnt y 

the author by m*?ans of enmpariuR th«lr ^lositions to dw 
anotliur and tin? liis^anres ascertaintKl from traveliets 
inhahitantii nl those ('ountries or on tho basi? of 


written and otaJ reports. 

AUtir a close wmtmy, I fiiid that generoJly 
the Latitiulcs are morE apl»ro>Ei<ttately coitii^ct than 
Lonijitudes, in respect Of which he has erred m a my' 
laiKcr extent- But altowinij for such inevitabl*? 
efea. iotne of the results are gtrikinuly successful. For t ■ 
benefit of the rvaders who want to make a detailed, ro 



parison it may iic i^ointedout that al-B!riinl ho^rliuscn the 
most distant jilaccof the Weal African coast the 
Atiuijtic Ocean near Susul'Aqsa as his prime tneridian, 
accordinf! to wliieli lie ralcwlates the [jongitude of Cor¬ 
dova in Spain as 0i 4^ E, and jtslAtitude ns 35 * * J'iwv 
accord uif; to the (ireenwitch Meridiiin its posUion is 
4^ w ojid jjf,5S X. al BTrijm's coastlineshmild, tiierefon;, 
b^^ some 14, aR w' of tireciiwitcJi Unc. 

But as we ptweed IListwanJ and riiach Ciilra ihc 
diilcremre exceeds the right vulnt* by a conrideralile ext¬ 
ent, Gairo'sposition is 31,13 3«)» t >. in td-Q^ttiin 

itifi 54.40 Earid 30 . -20 s. Thus his Utltode corresponds 
quite closely* But acccnding to hifl* prime meruliaii it 
should be 4 «i. 51 k ix.. K* 40 dcffrccs less than the i^alciila- 
unJ poisitiuii m aUt^dnvn. 

By tiu; time we reach Baghilud iho disii^opancy has. 
stit) further widemid. Actxmling to Groenwilch line IhUjh* 
dad b 44. 30 E and 33* I® it is 70Ji and 

33. asN, Here again the Latitude cirrespands. but the 
IjjQgstudc exfoeds tlie correet j^usitlon liy nb'jnt n 
de^'^ecs, 

I.et us stop here and consider the point- 'd Ittrunl 
mimittedly no penmiial knowledge or flirert means 
i lii-ck (he rorrcrtiiesji of Ute true Uniiitmh-s and Uur 

tudes in those distant regions. He had genrralK 
depend on !iis predecessors and take their estinwl^? more 
or un credit. We know. e g-, that Pidemy^ Africa 
was too wide and vastly exagg^'^ted particidar!> in I 
Srmth and the East, virtually conneciitiff it.scif with Asm 
and making the Imlian Octan a lake aurrounded on 
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it 5 side* by lond. This unmd extension of land in the Far 
East was responsible in fosterintr a beh’cf in the mind of 
Columbtis that it was iiossiblc to resieli Asia by direct 
navigation across the Atfantie. Leaving the dark Conti¬ 
nent of Africa and most of the Western and Central 
-Europe aside, al*RirunJ‘s ktiott'liwlge of Asia and tho 
fndian Ucean was vastly superior Ui that of any* earlier 
GcoRraphm. Africa too he d(>es not extend much fieyotid 
tfie stiiifce «l yUe in the >toui)tain&of the Muon, i’,#., not 
very far front the Iu|uati)r, and tlwreby joins the Atlantk 
tfecan MiiUi the Indian Ocean. He has :i very accurate 
idia ol the jiosil inn and form of the Indian Peninsula. 
M to China, which to Jdni meant the rest of the bar 
East lan<| Wyond India, including the Indo-Chinese and 
Malay I'cninsulas lying bet u ten the filth and the fortieth 
Latitudes and Itumlred sixteen and fiuiidred sixty two 
uf hhi I.ungitudc5, t'.f some .jn degrees, his knowledge, 
thanks to tlie Muslim satlors and traders, had gnnvn to 
Sami'extent J nit as compantid \vtth f iidia il was still rather 
vague, and we find fhfit in hx a ting some of the ideiittfi- 
able p)jitt'> like Khanfu (Canton) the Lutilucle arc miicU 
lower down thiui their e.vact positions. On the other hand 
of the Turkish bnds. which also included llie lutmelantl? 
of the Tartars and the Mongols, be has a Iwlter kncivvledge. 
DuriiiK bis slay at Malimfid‘s court two embassies from 
the Far-Eastern part bad vmitn] GJiaanah and ul-BlnlnT 
may have tolJw-ted iiiformatiorv almut those lands which 
he fias utilised in al-QdttiiH. 

Of the Miislini countries m .A.'fia hLs knowledge is full 
ami most reliable. In his ATM«'M uWrrf he remarks tlial 
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hi his times to the extension of Islam on tJu' three 

coDtinentsal) the barriers and Impediments wlilrJi exbleti 
in Ptolemy's times mid forced Iikn mttinJy to depend on 
hearsay in detennining ids gw^aphini! positions liad 
Immo removed and iaciliiies for travdling, trsifle and expfo- 
ration greatly increased, resulting in a much Iwtier know • 
ledge of the countries and the nations oi the uorld, 

MENTION OF INDIAN PLACES IN .IL-();L\T.V 

A map of Ttidia based on the tables in ■t/'^ifrtiTir 'Mould 
Btx on the whole jiresent a ven' liistnrted pictune.l'iifor- 
nately al-BTruni had no opportunity to tmt^l »idelr in 
this country. .As explicitly mentioned by him in his Indict 
he visited only a foM- placesi in the M'esten) Punjaii and 
detemiintxl their Latitudes. " I Imve myself found the 
I-jatitudc of iliLT fortressof Lauliur as .14'’. 10.5b miles from 
thecapitaj of Kasluuir.half the way twing ruii^ed country 
and the other half pluin, I eimmerate m the below what 
other Latitudes 1 liave been able to obscr^'e myfit!l! 


Ghainah .. 35“ 33' 

.-. 33 'M 7 ' 

Kandi, the guard-station 

of the prince.33'' 55' 

f^iinpur...34.“ 20* 


Laiuglum.— 34 "' 4 .T' 

Pursliavar 34’-44' 

Waihaiul-- 34" J®' 

JaiJam ,.. XV 

The fortress Naiuiniija'-o' 


Tile distance between the last place and Multan isj 
ttearlv 200 miles. 

Siaikot.. 

3 ^* 54 ^' 

Mandakkakor -,.,,.31® 50* 

^*>han. 291 V 

t have not travailed beyond the placo mentwned 
drxjrw’i 









alwve nor leaml any Lonfiiludts and latitudes Irom the 
Indian books.Gwt alone will help in acjiievinp our objecU*% 

Hv the time he worte he liad collected 

sidiicient tlata to tieicrmiiie the poaitions of the Indian 
places, t KiiSbul Ui»d, p. 163 and Englisb Translation 

Vul. 1 . pp. 3*7*318 )♦ 

Extent of India trom Pcsljuwar (his l.ong. 970, to H) 
to the ranoth of tfit- Ganges ( Long. no. 40 f. ) wmikl 
amount to 13 ‘h degrees, while aecoitling 10 the modem 
calculations it slmuld be 17 di'greea, thus making 
aI-B!runt‘s estimation short by 3 ' 1 «dt-grees only. His 
Southern-most Latitude hn the .^darn’s Bridge |c|s) is 
most exact diflcringlry I 5 ’ttt*ly while its Longitude t i 4 i'- 
exceeds by 3 degrees as compared with onr 74. 30 ^ 
larly iUe poaifion a.ssignerl to Ceylon is npariy correct so 
far as the Latitude goes Imt exceeds by alunit 4 degrees 
towards the Esist. In the cutfe of other inland plui^esin 
theSoiiih like Tanjoreand Rameshwanim tin:l.ongittides 
aj^e u't'ong by as many as $ to 4 degrees and even the 
Latitudes by 4 to 4 'L degrees. 

Judging from tjir (Xisitions of the forts in the moun¬ 
tains of Kashmir's Southern boundary at 33 n. we find 
that Intimation of India's length is anmingly close to 
the real dimension. 

So his idea of it.s Pmittsolar forjn. tn an ootHne 
map of the inliabrted world in Uiv manusrripts of hiS 
at'Tii/hTm reprodueed in Ute Encyclopaedia of Islam 
under its article on Geograpliy and also in the Persian 
edition of the hook iifielf. he give* an almost correct 
representatiim of India's sh 3 [icand place in tlie Eastern 
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Iwniispliere, Tbe supenorify ol his notwnsian V'ery ca^^ily 
be judged by comparing tu& world map with that of [bti'- 
l^aaqat {c. A,D. ^75) n^prorfuced from a mannsctipt of 
the ijth century facing page {Mi in the ‘Ltgafvof Istam', 

Proceeding Eastward and taking (jiuizniili as our start’ 
ing point, we discover that there is thirdly adifterence 
of a degree or so upto the place occup3ing the site i>f roo. 
dem Lahore liy the time we reach Mathura the Uitiiude 
eiTS stighily by more ihan one and a half degree hut the 
Longitude by one sixth only- Meerut's Longitude is »T«ug 
by 2'/, degrees and Gwalior's by less ilian a degree and 
thcii Latitudes arc short by a single mid a quarter deg¬ 
ree risspectively. Pryag (inodcm ^Ulaliahad) suffers by 
ball a tlergec in its latitude and one and a half degree in 
the LfJtigitixic; J^ena^a^^ by less th^n a degree (Latitude) 
and I wo iitid a half dcgreia I I.ongiludc). Ajodliya by 
one and a half (l-ititude) and two and aha]/ (1-ongitudc) 
Q^mauj both by about one and a half'Jegreo, PAtlipiitro 
by two and a lialf t>oth ways and M'^ngait Iw l»Ktr d«f- 
rces (Lojtgitude) ami lies* than tlirtt* I I.aliludcJ. 

On India iJ West coast Soinnath s Lwrgitude is wrong 
l)y degree and Latitude by 4 *,'♦ degrees, (‘amhay b\- 
iT^io tirgrt^es iujth wav^j and Hbaroacb by' ;3 degree (Lati¬ 
tude) and t ' * [ tjrngitude). Maharashtra is placed etui 

stderHldy Xorth aiul its Imtigiiude is wntutg bv •u'O deg¬ 
rees. Tfianab'.v i Mrrmliay) Intiiude ( I i oroPSjwiMts 

uith its correct pcwiitiim {19.lil. hut its Utitwle [itrt) 

exceeds by more tJian four degrees iind a hall. In Sind 
Haibal on tiie mouth of the Indus river Icaltcd Mchrun) 
nearly corresponds with the mttdcro Karachi, Multan s 
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Latitudi* errs liy a degree and Longitude by one. In 
the innern^ost places Dhar's Longitmle is sligliUy wrong 
by more than a degree and Latitmic by om* and a liaJI 
and Mlniw’s latitude by ofte and a half and LungUude 
by three degrees. 

In Ute Western Punjab Siaikot's Longitude b in excess 
by one and a haW degrees and Latittulc by » ol a degree, 
Jhelnm's Longitude by less than *| * and Latitude by less* 
than 3^4 of a deinee, and Pestiawar's Ijongiiiide short by 
less than a hah and Latitude more than n degree only; 

It may, liowvvei'. lie pointed ont that aJ-HIrftnl's tables 
do not mention eitlier Delhi or Lahore, nor does hb 
fndua,. The inlerence is dear. Botli did not exbt or were 
unknown bv these luiines in his times .\s to Delhi my 
own resea reives have led me to condnde that it n-as foun¬ 
ded sonic lime after, Lahore, which is oaf led Lohaww. 
is tnentioncd as a regional name and its capital as ^!:ind- 
kakanr ( J in tJie Irest readings of live matiLis- 

rripts of the India* and This Jtanse slioulcl not, 

howm'ef, be confused with the name of a fort rilled Lau- 
iiaur in live mountamsof ICushniiras the Jutter's Latitude 
is at least two degrees rctnoveil from tinxlem Lahore. 
Hut some places near aliout Delhi like Sunnamt Meerul, 
Surfau^ (now Samwa} and Thatieshwar, the holy city* of 
the IndiHtLS arc mentiontd.. But my own place, Baron, 
(nou ftulaiKlshaht) which veas supfvased by modern his^ 
lorianw to lie uni- of tlte placid ronituered by Malimitd in 
the course uf his tanunis canti>aign against Mathura and 
Q.'uvnauj tn A.H. 409. is cqnaUy missing. 1 am. theflc^o^c. 
fonviiiced that the place mentioned in the euntemporaO'' 
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liistoty written by ‘Ulbi billies witli Meerut and by the 
mistake in the manuscripts has been corrupted to Ji^arana, 
as in the Arabic script tlie two names arc easily liable to 
be confused. abBlriinl, Itowcver, has mentioned another 
place in the neighbour UchmI of Buland-dtahr nuiucd as 
Ahiir. which occupies a very ancienl site. The inference 
is equally dear, i.e, , like Delhi the fort of l^aran lUrl not 
exist or was unknown by this name in tlrr^se tinges. 

As to Ujjam, the prime nieridtan of the Indian Astro¬ 
nomers, ai-ilirun!’s reckoning of tlw Ijttitude and the 
Longitude Is most cOTtoct, 

Longitude __ _ _ Latitude ____ 

al-BirQnl Modern al-Blriini Mf>dc!m 

Jt 05 5 <> 79 5 ® ^ 25 ?7 3 

I.el US show how we have worked it out. According to 
aJ-Btrunl (ihasuiah has a laingitude ol ^4.20. The ditle- 
lence Iretweeii tlie two places is it-35” *^he inodem Longi¬ 
tude of Ghamah being 68.25 dilfereaoe is 11.35 .1 
both Lite results are identical* 

But al-BIrunl vehemently rejects die Indian Astrono¬ 
mers’ thterry of its being aituatwl on tlie middle-line of 
the inbabitcil world, called the Cupola ot die Earth. 

runiiiiig from Lunka on the Equator to the 
Meru pnountain on the top of I he Northern Pole, and 
passing through UjjaUi. Kcliiak fort* Tbir«isluv.ir plains, 
the Jamuns rt^tm wid the Himalyas. (p. 3(H j. The 
Persian Astronomers had also botrowrd this idea from 
India and the. tradition posiul cm to llie earlier Musiitu 
Astronomers, whocormpted the word L jjain to L^juand 

evontually to AHii,w;bicb perfisted for longtime to d^potc 
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ihi' priiDK ftiiTidLin by which tht Lon^tudG iicrortling W 
the liiditm system were calculated tn their books- 
PROjIiCnoN AND CARTOGEAPHy 
ai-RTriird wi>^ ioteasely interested tn both and. as he 
mentionwl lit \ thSr, devised ways tor Cylindrical and 
Conical I»ro]. ihMt^ for tlie Geographical par|joses. In his 
list oi Ixxjks hr Tiiciiticnjs 

(j (t) 

i-e, tt toil ih-?<iipi5«n of tlie inhabited world with illos- 
trattve fiiaps 1 tiew.;S i'vi'r able to complete these books, 
they sliutild st r^4 11 .^<1 vrituiitiLe ipiides and models 
to the shl---'' 'irfit wiiicts tike Idrisi of Sicily, wdio com- 
piled his v- l-Tnown i.. i>t:tii.pby and Atlas lor the Nor- 
ni.nn rttlei P , ■ rll I ji^iqiiiaely none of such maps could 
he inritidri' m ^v* iid» was treated by al-UtrOnT 

as a mere svti n: ly id hi- v.tjl knowledge of Astronomical 
subjects, eac. lilrh <<^i ivcd bis separate exjKisition 

in tnoreelni^ Mratibia 

Al-lH!-. ETHRMINATION OFTHE 

.MO'IR . tds Tim ^^UN'S APOGEE 
From the Enit* rJ BTrfinf pitsses to the Reavensand 
begins with Ib' ' h ’‘tolr-ri.y tiad held that the Sun's 

Apogee (the I ^ f i unt iron the Earth ) was feed, 

pointing to tl.I ' *'t in the Heavens as was long 

before deten'‘ir(i r - lyiiLTchus. When the Muslim 

Astronomers coiiinienccd their obseriTitions they found 
that the Apogee had moved further east from tho point 
mentioned by the two Greek Astronomers. al-BerBnS 
mentions one by one the observations by AbMamun's 
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AstmtiomffTs, Rhaliilul>Marw&». AU k 
and Sind b. AlU fuid later on the sans ol Mftsa and 
Abut-Wafa in JSaghdacl, aJ-Batlatii at AURaqqa ami 
StUalmaji b. Asbioh at Balkh and AUit! Maitihl al-Klit.^ 
jandf at Raiy (pp.655'664). Subsequently he carried out 
his own observations in Jurjania and Gtmaiiati and was 
thoroii^hlv fvn\iiiced ot the Muslim Aslrononier s obst'r' 
vations as against Ptolemy's oliseni'ation. He rightly 
remarked that the new results obtained during the pre* 
ceding two oenturies and supported by Ills own cmild not 
be brushed aside. 

Rejecting in Chapter seventh nf the sixth MjWjalall 
Ptoleniv's A/tcw about the. iiisitj’ of the Sun's Aprtgetf be 
procedc<l in the nest ithapter it) detenuinc tin? rorrt^t 
value of this mor'cmeni. All his predecessors laid rlolrr- 
mbed it as amounting to one degree in 66 years., and, 
it appears from his he also depended on 

ai-Batlani’s researches and accepted this value, But six 
years after further advance and careful sUidies of Iris 
own, all embodied in so much detail, in ht 

at last discovered that iU movement tm)kioon* lluui 
70 */j years to cover a single degree of Heavens circle, 
and o* 7W +4^'^ 54*'^ in a single day (P- b?/) * 

This result obtained by al-Blrunl is very much in 
atcard witbourmodem researclies,which make the move¬ 
ment as 53.2 every j'car and one degree during years. 

THE LENGTH OF THE SOLAR YEAR 
Hipparcltus and Ptolemy had found the length of the 
Tropical year to be 365 days 5 honrs ancl about 56 
minutes, 
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Continuous obsen’ntlons by the Mualim Astroiiomms 
froiu the duvs of AI^Mmuuu IiBtl sUowfti thut the length 
of the yeiw was really much less. 

Obscrvatbns at Damuscus found it as 365 da3rs 5 hours 
and 4f> minutes, and the same were confirmed by Vahyu 
b, Abl MAnsar in liis observations at Baghdad, but liis 
earlier observations bad sliown it as 3^5 days 5 hcruTS and 
54 minutes*. 

Al-Btrunf tells us that Al-MAmim was very keen to 
measure the correct length of the Tropical year, and for 
that purpose set up an iron pillar at Dair Marwan in 
Damiisrus. but after comparing its measuremenU wo 5 
surprised to find out that iliepitlur bud decreased to the 
extent of a barley's length during the intervening night* 

Councquently he almost despaired of flscertaining the 
true Icnftth of the year with the help of the available 
instnimeius. Commenting on tbk episode al-Birfitii rev 
marks that a single indtvhlual's Ufe-^ nay, oven the iivo 
of se\'eral generations put together are not sufficiently 
long as compafed with the requirements of such matters. 
This, on the oilier hand, sliould be a stiificieut warning 
to an itidiiidtial against cpiistitnting liimsclf the sole 
authority on Uie basis of his own observations only, U is. 

therefore.necwsaf>' that tlw process of observation should 

continue over many generations, one passing the work tu 
the other || p- 037). 

al-Bationi's rvseaches had resulted in establishing the 
solar year as consisting of 3(15 days 5 hours, 46 minutes 
oml 24 seconds. But the subject engaged the attentibh 
of other Mushm Astronomers also and eventual^ 
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al 4 tiruni tuidurlook tO Kilve il forhb uwn satisfactian. 
After complicated re$earcbe$ l;a3iid on bis own repeated 
(ri)ser vat ions as W'dt as those of his prtflecessocs, nf which 
he has naifiored a detailed accauni fitmi the ( 133*5 of 
Hipparchus and Ptolem3*, lie found the length of the year 
as 365 da \5 5 hours, 46 mituite* and between 46 and 47 
seconds (or 47 seconds as he puts it in At*Tajbitrf ). 

Jn an article on the Jalali Catendar. based on die results 
of the Muslim Astronomers including Omar Khaitynni. 
(published in IslatnicCulture, Hyderabad Deccan, 1043. 
pp-1C6-175) we have dealt with the researches uf tJie 
Muslinr Astronomer for detcmiuiii^ the correct value, 
which soon after abDirunf i;venitialK' led to the livsl 
reformetl solar calendar of JuJaluddiit Malikshah Seljurir. 
It appears that his Astronomers found the length of tin* 
year as 365 days 5 hours and 49 minutes, whku most 
nearly' approximates to the trud Uingth of the mciin 1 To¬ 
pical v'car according to tlie mo5t modem researcliM.i.if 
365 days 5 hours, 4S minutes and abuut 47 si’conds. 

It is, liowfcver, still a moot epiesttoft wheUier the length 
of the yvar has always iHien constant or lius Ixjen grad¬ 
ually increasing progressively, But lor the spcciahsisal- 
Bfrfmi*s careful rescarchifS and obscn*atious may yet 
aert'e as a useful record. 

AL-BIRUNI'S OPINION ABOIT THE PHYSICAL 
NATURE OF THE SUN 

In al-Btriin! did not as a principle enter into 

tnatters wtiic!) he tliuught should belong to the domain 
of Physics rather than Astronomy, which had not yet 
emerged from its geometrical stage^' D was reserved for 
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our modem ttm« to develop the dyr^amical and physical 
aspects and make them necessary parts of Astronomy. 
Anylu>«. it ,?oes to d*BlrunI'scredit that wherever lie has 

rarely touched on such qiiesUons he has Rcncrally maul- 

tained sane views. For instance in the case of the Mm, 
iH-ainat U.e prevalent metapliysicalor railict mytholopical 
notions, inherited from the Greeks, making it a spiritual 
body destitute of any niontlnne elenitmts, al-Btrun! uni¬ 
formly Held that it was a fiery Iwdy and the, solar prorm* 
nances noticeable during the total eclipses were just like 
the flames arising in Uie atmosphere round some burning 
iKxly (p. 04ft) . 

Ji! uJjU Jjr JU J1 oljiU) 

.1 >1 j ^ j' yj oUU, 1^1 P J. cp' 

.jU jjW' 

THF, FIXED STARS 


In the total absence of any evidence of the proper 

motions ol the stars, detected in a few cases by our mo¬ 
dem Astronomecs with the help of their new instruments 
antf intricate meHuunarical computations and other phy¬ 
sical phenomena, it was impossible for the AstTonomer 
of tlic former times to imagine or treat them except as 
fixed points in thf Heavens serving as useful backgrovuid 
and points ol reference for detenninmg the movements 
of the Planets etc, 

Al-Birilni knew that thuski^ were full of innimierabk 
bodies of various magnitudes and it was impos^bte to 
determine thdr number by sight even in a small part of 
the sky . 


j it* OJJ^j! V^!_^ 1 JI e j-* 

. {\.^. ijiOl 

He admits that the instruments nf his times wete mi* 
able to help the eyes in ascertaining their numbers* 

. (U*!) 4 »>dl 3 j^.} 

The ancient astronomers had tried to fix the positions 
of a number ol ttie more brilliant ones vbible to the bare 
eyes upto the sixth degree of their apparent magnitude. 

The foundations of the science of placing tlie iieavenly 
bodies on Uic celestial lic!mispl)crc were laid amongst the 
Greeks by Hipparchus, who is believed to, have prepared 
a ea t^t ogue of more than looo* Ptolemy s catalogue in 
his al-Magtit rests a great deal on that of HippareJnis 
and a)-Bfriin! has rightly remarked that it is not at all 
certain if Ptolemy himself carried out his own obser¬ 
vations or intentipnaily left IJiem out considering the 

matter as a mere branch {p. 991) • 

During the Muslim period wlirji the w-hole field of 
Astronomy was being checked afresh, Abdu r-Kafunin 
b. Ibniib$ufi. the court ^tronomer of Azudu'd-Dawln of 
tliE Buwayhid dynasty, a gre^a lover and patron of 
scicn CCSr devoted Ins entire life lo this single branch. aJ 
Blriinl has rightly placed hU confidence in Abdu r* 
KahniiLn*& unrivalled perfonuance and considered hitii as 
a specialist to b<i the best mfonntd of sdl Uie angles and 
minute of his subject. 

U‘l j ^ jK'U ^ c>'S' ^ 

j*ij ,jL ^ Jr ^ 
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.(W„-) j- -ji ifi ^ 

aUBSriinT frankly admits tliat he himself never under¬ 
took n complete charting of tlie Heavens, except in a 
restricted manner, ajid lias contented himself in tU-^tlttAn 
to rest Ids list of stars on Ptolemy's as revised by Ibntil- 
§ufi, resorting to. such conections as were necessary to 
bring their position np-tonlate according Un tiieir apparent 
progress in Heavens to the fuftlier extent ol some r j d^- 
rees as computcil by al-BMinT himself {p. toi2l . But for 
this pnqiosc lie cUims ro liavo corn pared all the aii^ailable 
copies of Ptolemy's text and its Arabic translatiims 
available tolilm. 

' n ■ tT J j ^ 5jL»S* J*f 

In his catalogue, liowcver, lie has dropped such descri¬ 
ptions as colours, considering the matter to lie better 
suitixl fori'phi'sics. He was not much Uiipresstfl by 
the prevalent theories about the causes a&cdbcd by the 
physicists about such matters. At best they were surmises 
of uncertain nature. 

^A\ s i jJV' ^ jOl JL U 

• ^ 

On the Kflmtae and tlic tnilky-way he has some stii- 
kiog remarks ui a small chapter (p. ^> 91 ). I quote him 
in extenso. 

“In the skies we have some ohjects not resembling the 
stars in their roundness and light, Thej’ are the whits 
patclics called the Nebuiue, Some of these are cutisidered 
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to be composed of llie dustcis of tfcie stars'*. 

He disagrees with Aristotle aod Ids suppmers' opinion 
about the position oi the MUky Way being below the 
spiicre of the planets and rightly believes Uiem to belong 
to the highest sphere of the stars. 

Similarly hcluis discardwi tlie views held iti Asiroiog}* 
and supported by Aristotle tlml they injuri'd the sight 
and caused sorrow and mis for tune. 

THE EASTERK MOVEMENT OF THE 
FIXED STARS 

AJ-Blrhnl holds that all tliese stai-s moved to the East 
on a centnU axis and [taralld to the Zodiac line. 

The nature anti extent of this revolution could Ic 
ascertain cd by ubsurvatinus spread over long periods and 
al-Btriinj lias tested tjie matter by comparing Ills own 
restricted oNerv^ations with those hi Flolemy s catalogue. 

His gauge year is 400 oi Vewlgerd Era. which corres^ 
ponded vviUi Sultan Mas ud's return to Oliaanah after his 
father's death in A.H- 422, He found tliat the atans had 
moved to the extent of *3 degrees as compared with 
Ptolemy's time. 

. (1 • tv ^ 

He adopted the revised magnitudes of Ibnus 
jUl li- J ' 

Eveiy* nation, tie says, I p. b hadgi^cn the stats 
different narttcs in their languages and ascribwl imagioarj- 
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fimr® l» Aeir grouptoss «<i '™‘‘'' 

lions and storte soUirf to tlK ^rl/ 

zatfon (p. lolo)' ^ ^ 

The Atabsi, for instance, had their o'vn system of n 

mendature. bat al-Birtra had imfered the Greek sv-siem 
o( 4* rigiires and 12 constellations arfangctl on a be l. 
rcmarkiiU! at the same lime that tl«.-se resemblnnoes are 
seldaro aeniratc enough tocomprchCTd ali die stare, an 
in fact leat-c a number of them outside tUeh ninges. 

Al^BTriin! has Uiwardod all such descriptions as tbor 
temjx^TS resting on colours and more or i«s other superstt 
tious and Astmlogical notions. The scientific value of 
such descriptions b mainly the concern oi 4 \strophy3ic3, 
which enters into the (luestion of their composition, age, 
evolution and even dbtanCes etc. But it would takf us 
on 3 discurslon bnrtlly pertinent to our present study. 

rtolcmy had calcutate^l that the sphere of the stars 
moved in too years to live extent of a single degree out 
of a total ol3fio degrees f p. 99 ^) * preceding Muslim 

Astronomers except Ibn Yunus were in agreement that vt 
took only bf» years to make a complete revolution - 
In Al-TaJAim al-Klrilnl, relying on al*Batlani. had stated 
that each of the fixwl stars as wdl as the apogees of tfie 
Planets moved at the rate of m years for a single degree 
ip, 135. Persian cdltionl and 23,760 years for the complete 
belt. Tite ancients had made it 36.000 yt-ars (p. 13^ b 
Blriinl and rbnYwmis. however. mdependently.cnlcnUted 
that it look more than 70 years tocomplete the rcvoUiiioft. 
They' only differed in the additional fraction,' according 
to Ibn Ynnus and i IS accoiding to al-BIrunl- This b b 

I 


complete accord mih the modem reseamhes whicli make* 
it about 7a years for a single <legfee and ytrara 

loT the complete circle. 

Al! tliesubs£!<nietil leading Astronomers like Naijlnii d-Din 

TiisI, Qutbu"d-Din Shirazi and Ulugh Beg .imputed it as 


70 years. 

Thus al-Blnlni'a restilt is the nearest approach to our 
modern calculations, next best being that of Ibn \ unus, 
wJio, however, had preceded liim by many years and in 
point of time can claim priority for correct valuation . 

1 have discussed this subject a little more in detaU 10 
dtow that abBfrunl's Mst of the stars* positions U not a 
mem copy of any one of his predecessttr's catalogues. For 
this purpose, taking Ptolemy's i:ataJog«e (rtr ius liasis, ho 

worked out his own results and there is no douin tl^i 
judging from the value assigned by him to (he preenssjon 
Of the stars in his times, Ub revised computation of their 
IKisitions has to he taken on its own merit and not 
he considered to be a mere ^o«d-band affair. Tlus, how- 
ever, is not intiynded to aJ-BitItaTTi or Ibous f 

valuable teseairhes, as such mattera. in the words | 
til*Bin\nT, depend on many minuic observations sproar 


over king periods, t . . , 

and. we may add. the exceptional genius of 


al*B!r5nI and Ibn Vunns. 

the anwa 

The Anwa (the pliml ->f «»“■ “ 
atmospberic phenomena like the nun5,«“KE. )ea<.«® 

li 


and moBtuie «c. wliicli were siippoKi lo be sobiecl » 
the inlliwnce ol the stats. StticUy sp«Wng Naa in.ttally 
cCrticeriKxi the rains- 

Tiie art of tccogniaing Uw Anwa foitnctl a sv^e 
sdecce the Arabs* They eonm^ie4 the Auwa 

vtith the SWsTnattsions. The Indians had ttuur 
systeiu ol connecting the lunar mansions ^rith tlieir 

astiolopical s.'stcm.The Muslims, who Md Uiherited both 

the systems, combined tlieni and rompUed ajimial cal«t. 
darsfqrecasiini; the nicteoitiIt^ica!.agncu!turaJ and uven 
tnedica-hygitnic aspects for the various (periods. 

This informaiioti. based cm Ions ohwn’Atioiis geneial 
experience and popular ideasi inhcritetl froni tlie past, 
foulit nol be of a stririly sGienlitic order and as iJoimed 
on! by al-mmiil varied from place to idace. The seasons 
and the natural conditions pro<luted by the former are 
really the rvsnlt of tire relative position of tire Siu! m 
the sky All shcH fori'cAsis were, therefore, of a tentative 
natm. 

For instanee. witvtci starts at various times in vanous 
plBces. He points out that the wliole sj^tem reflects 
an analogv to the results arising tmt of the Sun 6 mote* 
nicnts in the Zodiac * 

j ^-^1 JUSI J1 j 
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At liiRCNl S LUNAR THliORy 
The ihcory of the Lunar motions fists always formed 
an important part of Astronomy and ai*Bfrunf has devot 
ed wholly the Seventh Muqala and parts of the 

tliis subject* '' 
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Tlje Mortii does oot revolve ia a perfect ciitle and ils 
maximum and minimiim distances appreciably differ. 
Its mean distance is estimated between these two Uroits, 

Moreover, the Moon is always chamrinf its path and 
iU motions are subject to variations. Astrcmomm and 
Mathematicians have alu-ays been much perplexed by its 
bnsgularitics and their coinbined eflorts have not yet 
been cnjwtied with perfect success in computing and 
predicting its exact positions at difterent times. Tliaiiks 
to continuous improvements in the Lunar ttieory the^ 
Inequalities have been gradually reduced lo the mmi* 
mum. Exact records of the past ol^servatlons, specially 
of the Lunar edipses are. therefore, of immense vTiIne. 

Htpparcus discovered a considerable inequality in the 
Moon*s course and l^tolemy detectwl a second nieqmility 
and tried to emer it by means of an irpicy^cle- VVlirn the 
Mu.dttn Astronomers took up tUisir observations they 
appear iu have realised that even s tlieorj ^ 

not fully account for the Moon’s motions. It is. for iM- 
tance, claimed tlmt a third inequality was detected y 
AhulAVafa. but his claim w-as ^puted by some m em 
scholars in favour o! Tycho Brahe S- But with re 
to al-Blrr.«l the point is not so difRcdt l» settle. As the 
matter has enjoyed some iinportunce I would like to gi 
aJ'BTrunf’s ^news a llltk in detail lo slmw ihai 
tainty knevi'tbe inadMiuacy of Ptolemy s theory m 
to remove its defects.; 

.d-BIrunf pou..» out that tl» Moon'. 

.«>. omd. difl« from tlK« d.tmmn«d by Ui. imc«nt 
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4.t««..>n,ers ot r.«Ke and India and bnUnvaa that 
Ptnleiny Had misod «™ianl ita naotiona .n U.n sania 
way a& he did in thv case of the Sun. 
in j 1.JI, JiAt i-J' ^ 

dl)i fu, ^ J JUk ijj' O' WTJ^ > 
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He furtijer mmarlts t)iat it is aoi dimcult to oliservc 
tlK Moon's relimitotts former j^aco mth Tdemce to 
tht fixed stars, but o\-er long periods it is always altering 
its patli and eventuaUy the minute liiflereoces accu- 

mnlate and cause the <Ufiic«lty. (7^5) 

$viggteslcd by him fe to keep a constaut watch over it 
and collect reliable dntu from generation to generaUmt. 
“The Moon's movements,” says abBtrilni. nay. tJio?ieof 
all the moving bodies in the heavens are not uacettain- 
able in a single attempt, as they van* from time to time. 
So they are at first cletermini^d In a larger anti more 
iipjjToxlmatc manner. When we repeat our tibservations 
serond time we conie nearer to tlie true vaine. and as we 
keep comparing our later results with the previous ones 
we arrb-v at a greater ]>rccisicm. This method should go 
on ad mfinitum and that Is all that is re^iuirccl of an 
urigina] worker in this field, fp. 77^1* 

Even n bare outline of his discussioiK relating to the 
compUcateti motions of the Moon would land us into dii: 
very depths of Mathematics and we confine ourselves 
here only to a few of Im important results of general 
interest. 
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First of ati, Iw has tried todetenntnc the leogih of tlie 
ordinary Lunar month corrcsponrling to the penod of the 
Moon's ino\'emenl from one phase to the same phase 
again. technically known as the Synodic month, (i,e-,retcr* 
ing to its position to the Sun). ami, raying on previous 
accounts of anceinl observattons, he has computed it as 
a Utile, more than srj i days, ^ to he eifact 

^0*-jjvi j. He has detennined its daily aviirage to 
he 10*35”6*^ (or in the alternative 

(P- 730 )- 

In the next chapter he has iindertiikeii to rBrtify the 
Mean and the Anamolbtir daily movements of the Moon 
The latter has reference l« the nearest point of the 
Moon's approach to tlie Sun (perihelion) ^d back to 
the same, wliich takes a bit longer thim iis movement 
Iron) one star and back to the sanw. TJie criireme pains 
tliai he lias taken in fixing l>oth may ver>- clJ be indeed 
from the minute results of his investigation. According 
to him the nrstisi3^io-34^^r''*r8""5-57-‘‘^5- 
42 " and the second ' 

He had obtained Uiese values after comparing the wtsiilts 
of his own tJirec consecutive Utiiar oltscrvalions in A.H. 
3^3 & 394 (p. 74 ri} carried end after I be aiosicarc u 

precautions j J ? iP* 7-15 )■ 

Just to niustmteui-BIrOors ad^-aiice wc may point out 
llml according to al-Uattant the mean ilaily m^ton 
amounted to 13** to^35^ Amimolbtic to 13 ^ 

N^ow al-Biriini's mean motion is the cJnaest apl»nxhn 

tiwi to the modem researches which compute it as 13" 

fe 
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impwvcd are Uisother valuer. 

In respect oi the mean Obliquity of the Moon‘s Ectip- i 
tic he has accepted the mot<^ accurate value of 5 j 

Rs determind by Ptolemy, against 4 t of fbe Ine^ 
tronomets and al-Tlaltanl and 4 » of al-Mamiins 
nomers, Yahya h. Abi Mausnr &HabasU and later on the 
sons of Musa, In this particular tuatter he frankly admits 
that he did not know the way to ascertaiti and l Ur^sls« 


lP*77&)‘ * ^ . . 

^ j .. • uSi J' C^’ ^ C*' ^' 

( yvn ^ ^ **• ^ 

llic Moon loohs larger w'hen nearer to tlie Earth and 
smaller when more distam. I ts apparent diameter, there* 
fore, varies relative to its distance from the Earth 
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tp-865l. i 

Al-Biriin i ‘s researcl les cstablislied I hat i t s Longest dtfr- j 
lance wasb^^* 51 ^ 40 * times of the Eartli's radius and the ti 
shortest ar** 55' S' tp-S+l). As to its diameter hcreiectuil; 
al'Bottanrs calculation of 33 " 33' <^f ff’*" ® 

diameter remarfctng that it was not noticeable al any nuu ^ 
of the Moon's distances from the Earth. He jwints out 
that howsomuch llic Moon's diameter may api»eut to 
differ at various di3tanr.e5 its real diameter should he a 
constant value. He has preferred Ptojemy’s value of 
20^ as compared with the Earth's diameter, and this vety 
much corresponds to tJie mean apparent diameter 3* r 
as determined by the modem researches. Similarlv 
prefers the ratio lietwecn the Earth's shadow on 
face of tlie Jloon duriog the Lunar eclipse as bea^n^ P^^ 

hi 1 




relation of a J/5 to t- This corrc^neifKi oquaJly wiih the 
results obtaitnjd by Ptolemy as well as alrliattani- 


THE DISTANXE OF THE SUN FROM THE EARTH 
Al4i!rQ»l luwl sedotis niiagivings aljout Ptolemy's cal¬ 
culation of the Sun's distance from the Earth, as it was 
ba^ on total eclipses and in complete disregard of the 
annular ecllpsesi which impHed much larger distances. 


(pp. S684I7P), 

4 J -3 jlaSl l*U* JbJl j j-iJI M ^ 
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According to Ptolemy the Sun's distance amoindeti to 
2fi6 times of the Earth's radius Ip. ii?'!)* Al-BJninI con¬ 


fesses his inability to check or correct Ptolemy s calcu¬ 
lations. Unfortunately he never happened to obser^'e a 
total Solar eclipse nor possessed precise record about them 
to rely upon. (p. 8741 * 

K J (■> j (* ^ ^ 

U ^ ^ .yU U Jl JW * W-* 

( WTu-) • wrj4*. '— ^ 
Tliat al.Blriim ptrfcrtly ** 
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borne out by the lesearcbe^ ol oiir modem Asironotners. 
The ancients had hopelessly erred in determining ihe 
distances and the magnitudes of tJie heavenly IkkIuS, 
except in the case of the nearest of tliem» the Moon, which 
was amenable to the operation of the instruments IJioy 
possessed. "But the Sun,** says al-Bitfini, "is still immeft- 
sureable by our iustninients and remams an object for 
conjectures." (p- $5/)* 

u^* *** 

THE DISTANCES AND MAGNITUDES OF THE 
STARS FROM THE EARTH 
Al-Brrfliil admits lliat it was not possthle to ascertain 
their distances and magnitudes, as there was no real way 
known to detect the paradex of the fixed stars (p. 

Tlie way suggested by tlic Greek Astronomere was to 
place the stellar sphere next to the most distant Planet, 
according to Ptolemy t^. 660 times of tbe Earth s 
fudius ip. 1310 ). 

Similarly be calculated the diameter ol the stars of the 
first magnitude and oi Marsto be'/ ■> <5* 1^*** Sun's dia¬ 
meter. A Miislim Astronomer Abu-J afar al-Kluuin in his 
book on the distances and sizes of the heavenly Indies 
( yrV' * sL’ifl ) had stated that the stars of the Eret 
magnitude had*/yofthe Sun's diameter, those of the 
second the third V*'* the fourth ■^ 1 * 4 , the fifth 
and the sixth '/i^ tiot mention if he had 

himself determined them nor did he explain the metiiod 
by which he had arrived at his results. 
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Al-Hin'mT then quoics the varigus vahies by the Indian 
and some other Astranoiners. TliDse who lire interested 
inliis detailed exposition of Ptolemy’s results iire refened 
to the Persian edition of liie Kitabui Ta/kim wherein be 
lias vi'orked out complete figures in the Earth’s radius as 
ascertained by al-Mamun's Astronomers. The learned 
editor clattns to have taken pains to check the tobie. In 
the liglit of luoiiem adinncca in Astrouotny such figures 
have only antiquarian interest, as all the ancient and 
m^ievial Astronomers tacked the necessary equipment 
fur the precise computations. 

Wc now know that the Sun is nearly :joo times more 
distant than what tliose former scientisls had iliought* 
Tlte nearest star is at least times the distance of 

the Sun mid for the purposes of measuring such vast dis¬ 
tances not even the Earth's orbit is sufficiently large. 
And the nearest XebnJa is supposed to be at a distance 
of 7 million light ycau^ Words arc wholly powerless to 
evoke eveu a remote idea of the scale of our Tniverse. 

Undoubtedly our old Astronomers had a very limiltsl 
notions of the dimensiotiaol the world. Al-Iilriinl.htfwever. 
knew tlmt they had not yet even satisfactorily aster* 
tamed tlie Sun’s distance. He himself never vimturcd to 
hazard any theory of his ou-n wherehe was not certain of 
hb grounds. 

the planets 

The Tenth Maqaln deals with the planetary mo\*e- 
ments.ln this part of the book ai-BIriinT follows Ptolemy 
implicitly and considefs him almost inspired, crediting 
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with having periect^d the thuoiy of plao^tary motians b 
thel»est possible mamicrtp. al-liiruDi fays 

claim to no original crnittibulions of liis own. except tin: 
modifications in the Eastern movemenis of tlieir apogees 
to the sanie extent as tliat of the Sun’s apogcc-i.e,, one 
degree in 70 i instead of 100 years suggcstetl by Ptolemy 

AUBirunl remarks that akhottgh the earlier Mndim 
Afltronomeri had not taken the trouble to explain the 
niaUiemalical processes in their calculations, yet the 
positions of the Planets’s apogees nientioned by al- 
Mamun’s Astronomers, Vahya and Hahash very much 
agreed with his own (p. 1x97)' 

In chapter sixth of the maqala he strikes an original 
note. dotJbtbg the accepted order of the Planets that 
placed the Sun bctwwn the Moan and the two so called 
inferior Planets. Venus and Mercury, adding that it wus 
quite possible that the Sun is below all the other Planets 
except the MooUi as it is equally possible that some Pla¬ 
nets intervene betw'cen the Sun and the Moon (p- i3*^x) ■ 
Later on in Spain Jabir b. Aflab ( c. 1x40) held it more 
probable thai Mercury and Venus were above tJie Suit- 
THE ECUPSES AND THE APPEARANCE OF 

THE NEW MOON 

The Eighth Maqala deals witJi the Lunar and ihif 
Solar eclipses and the appearance of the Nevv Moou, U ts 
marked by a masterly exposition of their theory in 
it* aspects. I donot propose to enter into tlie details, a* 
there is apparently iiotlung very much novel to mention. 
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eiiccpt two topics, one rdatiiig lo tlic appearance of tUe 
New Moon, and theotlict. in tlic last thapter. relating ip 
the Indian theories ot isrlipMS csdlwl Kbayalai-iil*Ktisu- 
foin, "the images of the ech|wes" winch pass cn the faces 
of the Sun asid Ihe Moon and do not really affect tlreir 
bodies. In Jiis Ibt dated A.Ii. ^zy he meiitlDns a treatise 
of his own specially devoted to tliL'i iiubjiecl. 

^ U J ‘ 

(r\ ^ ‘ *=—r.M •J-: J 

^Ani] X. liave prepared a book on twu suvcl 

axes and entitled it as the idea of *h^ tnilipsas ac- 

coi<\mg to tU lodiaiis. It b a subject welbknowm to tiwm 
and noBO of ilieir A^trononiical treatises fcs dtfv^md of iis 
treatment r but it is not known to oiir Mtislnn Astroiu> 
nn;i‘s.'^ 

He has summamed the tlirorics and adduced the 
requisite proofs in their swpl«»ri. i dying on l^iulis. the 
Greek, and Bralima Gupta‘s Khandakbandayaka. As tljfi 
English translatiuiis of the lotlcf, with twfce^^r^ notes 
snd appeniUros by Air. P- Gangoly. of the Suiynsid- 
dhania by ftivrges and edited aiHi ommtaied by the 
former, and botJt pubUslied by the Calcutta University, 
are ea^y avAilablc. 1 refer the readers to tfie chapteni 
five and six of the former and clwfiters fourth to la-venth 
of the latter work for rhe Indian treatment of the Lunar 
and the Solar eclipses. 

The appwmice of the New Mo*. Hy» «l-BIrittiI,B » 
altogether uncertaJo a0air aod predictions do not some- 
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times come to be true, Ptolemy anti other Astronotmas 
did not concern them^wJvcs with any lheQr>‘ about the 
Moon’s appurancc. Hut the Mnalim Astitmomcrs iikeal^ 
Pftzarf. VaViftb h. rariq* and al-Khwarazml on the one 
hand and yabasli-nl'Jriasih and aiaattini on the other 
made it a sobject of their special study ami devised laws 
conreming the appearance of tlvc New Moon, al-liiriimf 
has TcUed on the reseamhes of Vabash, which he says 
were tlic b«t on this subject. 


DAvvx and sunset 


This subject eiijoytd sufficient impottance with the 
Muslim scientists, as the two phenomena hdped in deter¬ 


mining the times for some prayers, and fasting. XVe 
Imow that the greatest Muaiim wTitcron Optics, Ibn-id- 
Haitham. determined that the twilight liegins or ceases 
when the sun is iq tlcgrces hetnw the iiorizon^ and 
attempted thereby also to measure tlie height ul the 
atmosphere. In ChapterXlIl of llie V 111 Maqala al-Blfuni 
deals with the subject, and it is TcmarlE^>lc that lie was 
cognizant of still better results, for he informs us tiuit 
both these phenomw^a occured when the Sun waaiS diqp- 
rces below* the horizon, t-lc adds that some iJeople deter¬ 
mined it os t7 degrees. The former result corresponds 
ejcactly with the best modem researches. Evidently both 
the results, slightly diflcrctit from Ibn-ul-Haitliam's, ur* 
based rm indeiKindGitl rcscardnjs. Wc know that Optics 
was one of ai-Binmfs favourite subjects to which he left 
some original rescarch^ul his own. It is a pity that none 
of his books on this subject are available now , although 




at least une Of was known and uiillsed in 

our iipuntr\' Uy the author of Uie Jaml'-i-Salildur lOiant, 
an EncyclojKicciia of Mathematics, prod need in the Wninn- 
ing of the fast century .. 

AL-BTRCNI AND THE THEORY AND PRACTICE OF 
ASTROLOGY 

In al-BlrCini's time jVstrologt'* already a fully developed 
systeziti had a strong hold on people's mind. Muslim (hoo- 
logians and pUilosoplicrs were generally optassed to its 
doim.s, hut the Astronemters i,*omnionly supj>orted its 
tlieoty’ and adoptctl its prartireas purl and tercel of tivcir 
profession. Many Muslim rulers belfevetl in its efficiency 
and putroni^iUd their Ashnonomers et|ually for iheir know¬ 
ledge of/Vsiroiogi’. So generally sifwiking both Astronomy 
and Astrology went hand in hand in those days. 

Tlie Mulims, htmuvcr, enriched their sy'stem of Astro- 
logy by combining and harmonwing the \-ariou» elements 
derivetl front the Iranian. Indian. Greek and other sour 
ces. This is not a place to write the interesting bbtorj’ of 
Astrology amongst the Muslims or in the Medieval 
Europe, whicli tKrrrowcd its eurir® system from the for 
mer. Only one point needs stressing- riic Mnstinw api^sar 
to have taken Astrology rather seriously and .nluiosi m a 
scientific spirit and given it a respwitablo form, by press* 
tug hi its semce their knoxvledge of Spherical Trigotio- 
mein' and Mathematics. In their liandsit thus became a 
highly complicated and technical system. 

There is absolutely no doubt that aJ-Blruni was iIm>- 
rougltly versed in the theorcticaf and practical aspect 
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Astrology and wrote a nomber fd times on it. Tlic titlw 
of his books in this partiettlar line may be gleaned from 
his own list of A.H. 4-T nmn't-U/hlrn. (e:?tant both in 
the Arabic and Persian versions), the bMt snrvivntg 
work, the latter half of which is devoted to Aistrology* 
while his TamhiduU-Mu-^agarr. published by the r>aira< 
deals exclusively witha single topic of Astrological import 
called nmnfurr, (.r;, the passitgo of one Planet over the 
other, which also forms hi a brief manner the aubjert 
mfllterof Chapter X of the fast Maqala. fn 
al-Btrunl confines himself to the methods of Spherical 
Trigonometry and Mathematics, deemerl indispensible for 
determining Uie movements and relative positions,of the 
Jieavenly luidies, on which are based all the resnlta of 
Astrolo^cal import. Tn this limited range also he claims 
several new methods of his own. 

Of ail the Muslim Astronomers his attitude to Astro* 
I(^y is most dear and definite. He repeats his views agalt* 
and again in his X'nrioiis books. Tlie last section of 
dt~Tafhttn pertaining to Astrology opens with the remark 
tliat for most people it is the highest product of the whole 
Mathematical science. He. however, rangi’-s himficlf with 
the minoritythose who do not hoJtl this upinioo 
IP- iif')- 

* Owl ^J 

jUa&l xil# < y i ^ 

In other places in the same book he is very ha®^ 
upon those who practised Astrology and preyed on the 
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ignoraoce t>I Ou? people. It also appcsars that Jie tlia not 
consklcr most of them as even fully mformwl in their 
difficuft subject and warns the people to bn on their 
guard against their sharp practices (p. 360), 

*lAW^ i oUjum J— j J^l 

, fllj j\ jajh J Jjj 4^' ^oW:* jlU j 

He had a spccisd tiook on this topic colled 

. 4_^1 iftUrf Jc 

In his Kiia^t't-Titi^td (p, 3*4), he pnmoances o siinilar 
verdict against the whole sj-stem itself, 

wijijp j ^ ijh 

"The s\"steni of ptedktions in Astrology rcsis on 
totally absurd princlpliis, weak deductions, contradictoiy 
guesses and merest assumptions, opposed to cenaintjes'. 

ft is, therefore, certain that. Ukc his ilfustrions contem¬ 
porary and friend Tim S 5 ina, al-Bfrflnl w'us totally o]>pos- 
ed to AJcliemy and Astrology, The moat eloquent testi¬ 
mony of the views on the latter is. Itowever. avaiiiLhle in 
tile opening parage {p,; 1354 J of tlic last Uaqahi whtrre 
al-Uiriinl says:- 

“This science (of Astronomy) 10 which this book is 
devoted is absolutely* self-sudicicnt hi its own exceticiit 
principles. IJui the heart of those people, who cannot 
conceive of any joy* except in the things that can sa^'e 
them from bodily pain, and of any gain except in the 
vrordly boons, are not attracted and are even inimical to 
it and Its votanes.Tliis was the reason that Jed the ancient 
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thinlcers to connect the events of the world with the 
Astronomicai [iropositidns and thereby establish the in- 
fluenccof the heavenly bodies in n delusive manner* and 
thus devise tlue bases for the principles govciJiing the fore¬ 
cast of the future occurences and persuade the people to 
accept Astrology as the very fniit (of Astronomical 
science), Tills those thinkers did to gain their following, 
knoudug tliat the masses are greedy to learn the means 
whereby they can <ierive benefit, avoid harm> ward off 
disgrace and avert biting calamities*'. 

Fn?m a personal anecdote In his al-Ftfnist we learn 
that at the time of his serious illness in A.H, 422 he con¬ 
sulted the Astrologers to find out the remaining years of 
hb life, but, to his utter disappointment, they hopdessly 
differed amongst thcmsch'es and produced altogether con* 
dieting and even impossible results (p. 41)« 

It is, lioweT.fer, very curious that in subsequent tiroes 

he was ratMl as the greatest ItrlusUra Astrologer and some 
evidently fake anecdotes, like those in the Persian work 
Chakar Maqalah, (written in the middle of the 6tli, cen¬ 
tury), were invented to show his greatness as a most 
wonderful Astrologer, 

I do not propose to enter here into furtUcr details of 
the various topics relating to the mlctslation of the I2 
celestial domus ). the juxtaixisition with reference 

to the signs ol tlie Zodiac, the contiguity of I he planets 
in their longitudes and latitudes, the casting of hru^* 
copes, the ascension, and dedetisionof the planets and tlie 
passage of one planet over the other etc, These matter® 
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were ttw difficult and complicated to find place in the 
earlier and more elementry Iwwk, ai-TaJktm^ whicli is 
very much suited for those who are interested in Astro- 
lap>> as a profe^ioiu But vow could never know his great¬ 
ness even as a perfect master of Astrology, tinless you 
have studied Ms Iasi Mnqala, wherein he has undertokeu 
to enunciate the universally admitted bases on wMob t^’as 
raised the enormous structure of Astrolofiical practices. 

We sample out here two themes of general interest 
forming the subject-matter of the last chapters of the 
book, 

Tlie first deals with tJie theory of the Qirans 
the conjunction of the PlauetSt an idea which had orlgj' 
liated in the land of ancient Iran. Ttie Astrologers set a 
great store by this theory, which, they claimed, heipwl 
tlicin in predicting important public events and rarms 
of men fwim under such conjunctions. Of these, the rnn- 
junction of Saturn and Jupiter were considered as tJic 
most auspicious. 

The Qirans were of three kinds, the smallest ( ) 

the middle ( ) iU>d the largest ( ): the fiwt 

was supposed to take place at the end of twenty yoara, 
the second, more in use, 240 years and the third ghoc earn. 
al-Blruni points out that even aecoiding to tlM^ works of 
the ancient Persian .Vstronomers, who carehM out their 
calculations on the basis of j6o days for a year, the first 
slmnld lake place, not in 30 yeuR, but in 1$ years, 
J months and sh days, and even much less, according 
to the solar year of more than 363 days, as calculated y 
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Ptoleiay and the Indiau Siddhantas. 

'■mV' says mention to w:am youat-ainst 

the ravings anti patchings of Uiese Ast rologers on account 
of their love ol the namber 'iz' in nspccl ol tUc coit- 

junctionfi". 

These Astrologers were, of course < extremely tlispleased 
by his criticism of their favourite iJieory, Imt, as rightly 

remarked by al-Biriinr, 'tnith does not followoiir wiabes.’ 

(ttiA 

Tlie last diapter deals with the Millenia atul other 
Astrological periods. Here he has offered some very inm* 
genl remarks, which sux*, perhaps, cetually applicable lb 
our times, in which there is no dearth of hyfwthc^ 
relating to tiie beginniirg of oor universe and its mher 
component fxirts. 

He makes no secret of his views that the Iranian and 
I ndhui systems of oalctilaiiug the begifinings of Die Lni* 
verse, the Earth and the Human race anti assigning lUctn 
cycles of thousands or other specified periods, are all iin- 
ceriain guesses, Itased on no demonstrable data, f)ti the 
other liand he beUeves that such heghtniiigs are alftt* 
get her nnkiiown and the human reason is incapable of 
precisely determintng or describing such e^’cnts. 
jC|( ^ t * j JiJI JI15. ‘ S* * 

(UVl v--^) 

Traditional lore and religious books differ liopelc®^ 
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and even the Qura'n is silent on this particular poim. 
Tlic Indian system oi periodic revolutions of die heaven¬ 
ly boiUes is full of inconsistencies and refits merely on the 
andcut traditions. The same is true of the theory of con¬ 
junction of all the heavenly bodies in the beginiiiug, and 
previous to all the siibs«iuent events b the Univ^erac. 

He. diercfore, rejecte all such speculations one by one 
and contents himself in the end to narraU what the 
Iranians and Indians had to say on this subjrt’t t- ^ 

- 

COKCLLIOIKG RK?. 1 AHKS 
In a work of such vasi dimensions and rich contents 
il is not Kisy to pirJc o..<l cho*. 1 d» "<>» *^1 to Im-c 
.riaastrf or .opiofsty 

store ot matmab in this «ork. My main Wea has h«n to 

danamslrate the value of this hook even to a layi^. 

1 havoithetetare, avoided the more coniphcatedorte ira- 
cal matters which 1 thou«h, belong to the domam <d a 
Ughty specialised sclmlar. !, hdwevg. helievc t ii tf ^h 
heal course for any one usmld be toseicci . 

at ono time and work on it in a delailm! an “ 

manner. 041.. M’ taking «P fe Prolegonrena -^mg 
the arstprindptes. 0. unjemeof the subsmiuent p^^- 
ting to Chronology and Calendar, Ceograp S'- “ ' ' 

Lunar or Planetary theories, the stars rmd so forth, m 
space and tnnea. my disposal have permitbd ™e .0^ a 
very briel treatment of the U.em« cho*n to t^l^T. 
which was being carried out die »Une Pnre Ito the boot 
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passing Ihroiigli the press, i. therefore, rarncaUy twg 
my renders to overlook its imperfections nnd sUortcom- 

iogs- How-wer, 1 hope* in the words of Ibn Sioa in the 
prcfiict^ of bii on Alc^icinc 

. Ul* l-Lail •> jjiJl -wU j >'!/' J > 

- T 

to renew in the n^ur future tny Jnbour on a much larger 
scale, it Gotl spares me life and good luttk favours me to 
do so* 

Alter its publication the roost iroportaot thing in roy 
opinion would he tU-Qdnttn's translation and unnotation 
in some modem language »>f mternational status on the 
lines of the great Italian savant C, Nallino’S unrivalled 
performance in the Utro language in connection with 
aUBattfini's work, In al-BiruiiT'a case a sUll wider know* 
ledge of the sciences* latigtmges and history would be 
necessajv, besides, tlic fact that he is rather a tliflicuit 
writer who, while on his part does everything to funiish 
the required proois, doiuands at the same time an 
extremely careful and. exaeiing devotion to his w'ork, 
spccmlly in this one intended for the most advanced 
sciiolars. 

This brings us to some of the most ftistinguishing an<l 
original features of this work imrotiooed by the autlwf 
Idiuscll towards the end of his Preface, i.e,. the particular 
care he has token to unravel the bmuc principles, to 
demonstrate the piopc-rsitions ejutnciaied in the bo^k, 
to axiduce the ptxmfs of his deduettcins and to indicate his 
personal olnservationsand research es. nies^chdlures-sayS’ 
al'Utrflnl, were %'ery much lacking in his prcdeccissori^ 
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works anti in iiis upinion. were indispensible lo enable 
the scholars to judge and dtcck the results. For in a 
growing science like Astronomy it is wcfJ nigh imiwsdble 
to overlook the work tlrme hy the ionner scholars. So he 
gratefully benefited himself by the previous rcsteurclies 
and thcoriesi but freely and fearlessly iTiticised where lie 
thought they had missed the mark or gone a 5 tra\% The 
whole passage cm pages 4 and 5 is a true exposition of 
his scientific inethodi couHstently pursued in all his 
■works. He had already written very' cxtenaivElytufiirnisli 
the missing proofs for the researches of the leading 
Astronomers like aJ-Khwaraxml. Habash, d-l*aigli 3 n! 
and Aba-Ma'shar, and the Indian omtpilers of the 

Siddhantas. Karana-Khimd-Khandayaka etc. {d. his af- 

Pihristf pp, 30,32 & 43)* His firm lielief in the laws «f 
nature, his insistence on continuous obscrvatiotis ami 
collection of reliable tkia and the successful iippUcation 
oI.ail these principles, mark him out as oneof thegreatest 
exponents of the true sdontific method. 

Another important aspect of tUs work needs etnpha.'iis. 
During the five or six years that had elapsed alter tlio 
completion of his Indi(i* in A.H- 4 -^* nJ-BIrilol had feone 
further ahead with his Indian studies. Hi-smost exhaav 
tiW work of 1100 pages exclusively! devoted lo ilw Indian 
Astronomy:- 

J U.W J 

30 * 

is app»iimly iMt. II w™'-!- ^ 

■JludifaM his s|«dal <1rht to tfu: InHfatl Mtoiioiiiors. tor 
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llitre is no tloubt that in some parts, like the Solar aiirl 
Lunar theories and the Eclipses, they had wurkiicl inde¬ 
pendently and even sur^iasscd the Greek Astroiiometi, 
On the other hand it would be worth-while, although not 
sc cas}', except by indirect reasoning, to trace the influ¬ 
ence that his own works in Sanskrit exerted on the con- 
temporary or suhsefiuent Indmn Astronomy, For, while 
seeking enlightenment from Uic Indian sources, he on his 
pari Loved to pay back Ids debt by introducing the 
Indians to the principles ol Muslim Astronomy at its beat 
period. 

If al-Birflnl was lucky in his life in having some euligh* 
tened and even learned patrons, he is no less lucky now 
after his death in having an illustrioiis patron of his 
works in MaulanS Abu’l-Kalatu AasSd, to whose worthy 
name the present edition of the book has been rightly 
dedicated. For I know from my personal experience the 
unliiniled admiration he ha,s got for al-Blnlnl and his 
works and even found time during his Uus>' life as the 
Education Minister of India to contribute some appreeik'^ 
tive articles of his own on al-BiriliiL 

The publication of i.his maivellous work would indeed 
be an event in the field of scientific studies. It was the 
ambition of many savants and learned Iwdies to bring 
out a complete edition of this book. Mure llian 40 years 
ago, when I puhlisUed the First edition of my "Ufe of 
d-Blrunl,*' in Urdu and some la yearn after, its SccoOd 
edition, M.ArO. Collisge^ Aligarh was hoping to bring out 
tlic text and tramJation of al-Q^n 0 n. But unforlunatrfy 
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nothing canic out of those labours, except the prepnration 
of A transcript front tlte beautiful and precious * 'loanuseript 
of A-H. then Iwtlon^g to the Imperial Libran% 
Calcutta, and the careful comparison with the plkoto* 
stat of the oldest,*) [Or 516 Bodl/ but incomplete, 
manuscript in Oxford and a much more recent copy which 
origtnally belonged to Syed Mahmdd, the Illustrious scion 
of Sir 5 ycd Ahmed Kltan, the founder of tlial famous 
institution. Thu transcript then prepared and some abor* 
tix’e attempts at its transJation in Urdu, sltoultl still bo in 
the keeping of the University Libmrj^. 

Tlie mirata'bMa'arifdl-Osmania at Hvdcmbad'Dn 
deserves to Ue congratulatetf forbringhig out a standard 
lidition of the whole text, which, I hope, should serve as a 
basis for oil the future researches relating to this book. 


A word of caution is, however, necessary to add Iwre 


for the benefit of those wlio would like to underiake the 
study of the parts or the whole of al-QdnSn or even a 
single topic therefrom. They should as a role compare tl»e 
text of the printed parts of this ediliim with some of the 
best availablemanuscripbi. and go even astep further b. 
check the results, for in u work like this wlvcre the author 
has generally resorted to tiie wstem of numeration b 5 
means of the Arabic letters, and ver>' sparingly by the 
Indian numerals, no text of suciv a big magnitude, full of 
innumerable miiiutae. con, inspilc of thr care bestowed 
by its editors, remain totally immune from errois and 
misprints, In his limes al-BfrOiu hiniscK had to face 


(VSt-,' Hipn far O'* 
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and taclile suniJar diffknlties m thu manuacriptSi And, 
moreover^ <!ven tJiehest Mathtunatictaijs coinmit inisiakis 
in thdr caknlatiotts and we know that al-Bicunt was no 
exception. See, for instance, ttic various corrections o( 
this kind tliat t lie {earned editor and translator of tlie 
ladica had to make in his English notes wiUi the lieip ol 
a great Mathematician of his times. 

Some other valuable works of al-ItTrfinT exist in good 
TnanuscTipts and desen^ early publication. To one of 
these, I would partirulariy draw attention here, It is tlw 
autograph, or at least a cafntemporanefms copy of Jd- 
BimnT's Ki/abu'l-TaJiditl, dated Adi. 416, which in my 
opinion should be published in photographs, for it w'ould 
serve as a beautiful palaeographical souvenir of the early 
5th centuty ot the. Muslim, tira. 1 am reaJiy very much 
indebted to the learned Director ot the Daira and tlie 
CMei-£ditor for procuring for me Its microfilm 

from the Fateh Library in Ulanbut. Tlu* work by itself 
constitutes one of die smaller masterpieces^ ol ol-BIrutik 
written soon after his arrival at Ghesnalt in A. FI. 410, i.c-. 
after Ids release from detention in the fort of Nandna. 

Another minor work of special interest is al-lsH'iib on 
Astrolabes, which exists in severai good mamiscripts in 
I tan and other countrifs, 

Tlicsc ajid all other avaJtabk works of a!*Bfrftiir may, 
one after tlie other, be taken up by t he Daira under iha 
cane of its present Director, Dr. M. N'k5^niu'd-Din, whose 
know'ledge anfl experienre are only cquaileii by his love 
of learning, spedally where the East is ronrenied. As foi 
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myself. 1 am further indebted to him for furnishing: ttie 
with tlie iitstnlmentsof thebook iu tho coui^ of its prin¬ 
tings, suggesting excelfent fomialand verbal modifi¬ 
cations in tlic ty'ped copy of my article and eventually 
ttlicving me U> a large exteitt in cotrerting its fU'oofs for 
tlie press. 

And above all I thank God that 1 Imve been able to 
ebmplete this work which I had undertaken a labour 
<tf love in honour of an author whom I ha%'e always cun- 
sidered as one of the great and best tluit the world has 
prodneed or would produce in the future. For as we know* 
more and more of his works we are bound with the pass¬ 
age of time to bestow an him still greater honours Uiat 
are reserved only for the vHtfi of our human r^e* 

Hasan klaniul, 

Bulandshalir. U.P,* 

Friday, the 15th June, 193& 




Syed Hasan Banml 
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